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Goldmann Projection Perimeter 


Prism Exophthaimometer 


Goldmann Slit Lamp— 


by Hoag Streit 


it's the most complete collection of 
finest ophthalmic instruments in this country / 


Zeiss Opton Slit Lamp 
Goldmann Slit Lamp—by Haag-Streit 


We invite you to see them and have them (anew stand model 
demonstrated for you when you come Aimark Slit Lamp 
to the Ameriean Academy meeting in Goldmann Projection Perimeter 
October. Youll see the finest (with central seotoma attachment) 
imported and quality: American Piluger Perimeter—by Haag-Streit 
instruments assembled any where - Keeler Ophthalmoscopes 
featuring newest serentitie Zeiss Binocular Loupe 
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House of Vision display at the Remy Separator 


PALMER HOUSE Maddox Wing Test 
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Che House of Vision Inc. Morey Hamblin Head Lamp 


Universal Revolving Table 


30 NORTH MICHIGAN, CHICAGO (with instruments) 
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New Sets bey Metal Specula 
and Otoscope of Advanced Design 


Newly available A.C.M.I. Diagnostic Sets incorporate an otoscope 
head designed for most efficient use; and (in response to 
popular request) are supplied with polished metal specula. 
These features supplement the well recognized quality of 
construction and efficiency of operation of these various Sets. 
Their unusually brilliant illumination results from the close 
proximity of the light carrier to the field of examination... 
light carriers which are interchangeable on all instruments. 
Coated lens systems eliminate halo, flare and ghost images, 
giving exceptional definition and image contrast. 
All A.C.M.I. Diagnostic Sets, complete for eye, ear, 
nose and throat examinations, are fitted for convenience 
and safety in sturdy, plush-lined cases. 
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Che Guild of Prescription 
Opticians of America, Jue. 
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OPTICAL DEVICES FOR 
INFREQUENT OCULAR CONDITIONS 


available to the Ophthalmologist 
for his patients 
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October || through October 16, 1953 
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BAUSCH & LOMB 


... the Cataract Bifocal...as good to look at...as it is good to look through 


Fused Lenticular Panoptik 


Optical performance and cosmetic ap- 
pearance are mutual considerations to 
the practitioner who seeks to give satis- 
faction and peace-of-mind to the post- 
Operative cataract patient. From both 
standpoints, the Panoptik Lenticular 
Cataract bifocal provides a new standard 
of excellence. Lighter in weight, thinner 
in construction and with front curves 
resembling normal prescriptions, this 
design is greatly superior in appearance 
to earlier cataract lenses. Optically, it 


Major Lens: Special Nokreome 
Crown glass. (Plus-power in the len- 
ticular edge, though much weaker, 
allows patient some recogni- 
tion of form in vision.) 


Lenticular Field: Special 
high index barium glass. 


Bifocal Segment: Same high 
index gloss as lenticular field. 


offers a wide reading field at normal 
reading level. Great flexibility is afforded 
in placement of optical centers. Flexi- 
bility, too, in base curves—bi-convex, 
plano base or — 3.00 base—can be pro- 
duced from the same blank. This facili- 
tates service from the laboratory—a 
single pair of blanks, in each of the 
called-for reading additions, constitutes 
a stock from which any aphakic pre- 
scription can be made. 

In Soft-Lite, too 


Cross-section comparison of Panoptik Fused Lenticu- 
ler Cataract and one-piece bifocal of seme (—12.50D) 
power. Note thickness—Panoptik Lenticular is more 
than one-third thinner—and flatter front curve. 
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et Now, this boy 
\ | can stand up to the plate! 


Shock-proof, feather-weight IL-GARD lenses 
free a youngster from the cruel fear that 
his glasses might break. They make it 
possible for him to compete on equal terms 
in the rough-and-tumble of a boy’s world. 


Safe I-Gards 
build character 
When a boy learns that healthy sport is, 
miraculously, no longer dangerous, forbidden 
to him, he quickly gets off the sidelines 
and into the game of life — with 
confidence and zest for leadership. 


Tell parents about I-Gards 


Tell them how shatter-proof, splinter- 
proof I-Gards protect precious, young 
eyes ... how these crystal-clear plastic 
lenses give a child keen, quick seeing 
... how I-Gards can be repolished when 
scratched. They will thank you! 


Write for the full 1-Gard story — and the 


name of your nearest 1-Gard distributor. 


McLEOD OPTICAL COMPANY, INC. 


357 Westminster Street, Providence 1, R. I. 
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MICROWAVE RADAR DIATHERMY 


shining example of Excellence cn Elechontcs 


Over fifteen thousand Raytheon Microtherms 
* are now in use in modern clinics, hospitals and 
doctors’ offices throughout the nation. 

This is a logical outcome of the pioneering and 
_ leadership in the field of electronic development 
“and application that has made Raytheon one of 
the biggest names in this fast growing young 
giant of American industry. 

Raytheon Microtherm Microwave Kadar Dia- 
thermy is an ultra modern means of precision 


heat therapy. 

Operating at 2450 megacycles it is far above 
the 920 megacycle television range, avoiding the 
TV interference problem 

Microtherm provides high clinical efficiency — 
penetrating energy for deep heating dosage 
may be precisely controlled over large or small 
areas nothing touches the body, no danger of 
shocks or arcs safe, rapid, easy to apply and 
to duplicate treatments. 


Ask your dealer for a demonstration and ask us to mail you the latest clinical reports on Radar Microwave Diathermy. 
You can buy Raytheon Microtherm with confidence wy 
nO 


UNDER WRITERS 


RAYTHEON MANUFACTURING COMPANY 
POWER TUBE DIVISION © WALTHAM 54, MASS, 


The Power Tube Building 
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The Magnet that has 

THE BIGGEST “PULL” 
The Magnet that allows you 
to SEE WHAT IS HAPPENING. 


he Philps 
Giant 
Magnet 


MADE BY 
HAMBLINS of 
ENGLAND 


Some Other Points 
*® Applicators readily removed for steri- 
lizing. 
% Four different shaped applicators pro 
vided. 
*% Magnet counter-balanced for feather 
touch. 
*® Locks on all 
Agents: — 
The House of Vision, * High ond HAMBLIN L™® 
Chicago. low powers DISPENSING OPTICIANS 
Anton Heilman from seme LONDON 
Parsons Optical Laboratories, 


San Francisco. 
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WRITE TO THE UNIVIS LENS CO., 401 LEO STREET, DAYTON 1, OHIO FOR DETAILS ABOUT UNIVIS LENSES AND SERVICE 
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UNIVIS COMPLETE MULTIFOCAL SERVICE 
Cateract Bifecat  Bheentric e Vision 


Top-Grade Technical Performance 


. . . @ Safeguard for Your Professional Skills and 
Judgment 


{Your prescriptions, conceived from your rich 
fund of scientific knowledge laboriously developed 


QUALITY SERVICE 


through years of study, training and experience, 
Technical skills and : are at the mercy of the dispensers who inter- 
‘Services that will 


pret them. They will be safe in the hands of 


never let you dow Dow seasoned craftsmen, whose devotion to the 
, exacting standards which your professional rep- 

putation demands, and which our firm has 
consistently maintained throughout its 31 years 
of existence, is a guarantee of complete patient 
satisfaction. 


DOW OPTICAL CO. 


W. E. DOW, Pres. 


Chicago, Ill. Bloomington, III. 


SUPPLEMENT to EXPERIENCE 
A.M.A. Archives of INTERNAL MEDICINE 


UNDER some circumstances, sometime in his career, practically every 
physician becomes an internist. Contact with forward-moving prac- 
tices and opinions in the internal medicine field... provided in 
A. M. A. INTERNAL MEDICINE ... supplies confirmation and sup- 
plements experience for both the specialist and the physician in 
general practice. 


Featured each month will be comprehensive original articles, case 


reports, clinical studies, progress reports, correspondence, news and 
comment, book reviews. 


AMERICAN MEDICAL ASSOCIATION 


535 N. Dearborn St., Chicago 10, Hlinois. 


i Please Begin My Subscription to A.M. A. Archi f 
Able editorial leadership. Please Hegin My Subscription to A. M.A. Archives 


Outstanding contributions. 


--eeCITY & STATE 
$10.00 YEARLY 


$11.00 FOREIGN $1040 CANADIAN 


7 

| 

| 

. 

1 

1 

1 

: 

! 

q 1 

| 

= H 

| 


THE LYLE MAJOR 
AMBLYOSCOPE 


(Standard Model) 


Incorporating the proven features of 
previous Synotype apparatus with the 
suggestions of Mr. Keith Lyle, the 
Lyle Major Amblyoscope is 


The Most Advanced British Orthoptic Apparatus Produced 


Specially manufactured to meet the demands of present day technique, the Lyle Major 
Amblyoscope, Standard Model, incorporates the following improved features : 


. Elevation and Depression Device 6. Hinged Mirrors and Reflectors 10. Concealed wiring 
. Increased range of Duction Control . Noiseless Slide Carriers 11. Separate electrical circuits to each 


optical tube 
. Non-slip Duction Locks 


Supported main roller bearings and Improved hand flashing switches 


ment increased mechanical strength 
. Increased Hyperp! foveme . Provision for automatic moving 
. Transparent breatin siictd . Large, easily visible scales Picture allachment 


Specialists in Orthoptic Equipment including + 


MOORFIELD'S SYNOPTOPHORE SCREENS CHEIRO}- 
SCOPES WORTH's 4 DOT TEST DIPLOPIA GOGGLES ROTA} 
TING BE TEST «© MADDON HANDPRAME «© MADDON WING TEST 
BAK READERS 


CLARKE 


of England 63, WIGMORE STREET. LONDON, W.1 


SOLE AGENTS IN U.S.A. CURRY & PAXTON INC, (Dp) 101 PARK AVENUE, NEW YORK 17. TEL: LEXINGTON 2-7842 
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THE “LACRILENS” * IS A SAFE LENS 


The Test Of Time Proves That The 
“LACRILENS”® Contact Lens Can Be 
Worn For Long Periods Of Time In 
Aphakia And In All Sports, Including j 


Swimming. 


WRITE FOR BROCHURE 


49 EAST 5lst STREET * NEW YORK, 22, N.Y. 


Manufacturers of all types of Contact Lenses 
BRANCHES IN 
PHILADELPHIA MONTREAL JOHANNESBURG 2 


THE NEW MUELLER 
Electric 
CORNEAL TREPHINE 


Balanced—Light In Weight 
Smooth, Clean Cutting 
Complete With Its Own 

Special Battery Box 


Beautifully, precisely built and balanced, this gives you instant start or stop of the trephine 


new model has a specially designed little motor blade. Complete in fitted case with two cut- 

of unusual smooth power for quick, clean cut- 
ting, even with the larger sizes of transplant ting blades, 1.5 mm. and 2 mm., and including 
cutters. A convenient finger control switch special long-life battery box. $—— 


ORDER DIRECT FROM 


Instrument Makers To The Profession Since 1895 


Mueller 330 SOUTH HONORE STREET 
& CHICAGO 12 ILLINOIS 
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Fast-acting, long-acting Privine hydro- 
chloride — widely demonstrated as a 
nasal decongestant — is now available in 
a specially prepared ophthalmic solution. 


Privine Ophthalmic Solution has been 
found to exert “prolonged decongestant 
effect” in conditions marked by in- 
creased ocular vascularity.’ In allergic 
conjunctivitis, Privine Ophthalmic Solu- 
tion was found “to decrease... photo- 
phobia and tearing.” In chronic 
catarrhal conjunctivitis, “favorable 
symptomatic responses” were noted.’ 


Privine’ 


smarTiING 


... witha 
potent 
proved decongestant 


in 
ophthalmic 


solution 


was re- 
ported by these investigators. Likewise, 
they found no instance of secondary 
vascular engorgement, no significant 
effect on accommodation or pupillary 
response and, “In no case was glaucoma 
precipitated or aggravated.” 
Supplied: Privine (brand of naphazoline) 
hydrochloride 0.19% Ophthalmic Solution 
in bottles, with dropper. 


1. HURWITZ, ANO THOMPSON, 4. ARCH. OPNTM. €3:712, 1086 


J. Solution 


Ciba, Summit, N. J. 
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in t r a 0 C ul j a r TYPE 1—For determining location of foreign body 


in the lateral plane with X-Ray. 


foreign body Made of Clear Plastic with Four Lead Dots 
centrally grouped around the insertion handle. 
locators 


TYPE 2—For determining depth of penetration 


of foreign body. In this type the lead dots 
are located 1-¥2 m.m. from the periphery. 


Both Types 27 m.m. Long, 23 m.m. Wide. 
Lead Dot Diameter 1-42 m.m. 


g5t 30 NORTH MICHIGAN AVENUE « CHICAGO 2, ILLINOIS 


DETROIT * CLEVELAND * KANSAS CITY * MINNEAPOLIS * NEW ORLEANS ® ST. LOUIS 
NEW YORK * BOSTON * BUFFALO * PHILADELPHIA © PITTSBURGH * WASHINGTON 
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NOW MADE OF PYREX 
BERENS DROPPER BOTTLES 


Designed by 
DR. CONRAD BERENS 
These popular bottles now 
available in sets with white 
plastic racks have many ad- 

vantages and uses. 

The dropper and container 
are combined, and can be held 
more firmly, thus the danger of 


touching the patient with the 
dropper is minimized, 


NO. DB6—RACK WITH 6 BOTTLES 
NO. DB9—RACK WITH 9 BOTTLES 
NO. DB17—RACK WITH 17 BOTTLES 
— YOUR SUPPLIER HAS THEM — 


4920 N. LAWRENCE ST. R. O. GULDEN PHILADELPHIA 20, PA. 
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he New AO TRIAL LENS CABINET ‘a 


This truly advanced trial lens cabinet obsoletes everything else in the field. 
Nothing compares with its convenient low-angle tray, built-in illumination, 
and ‘easy-open’ top and work shelf. 

The new AO Trial Lens Cabinet accommodates Tillyer sets or any standard 
tray up to 20%'’x 12%'’x 145’. Smart and conservatively modern, the cabinet 
blends with any surroundings. It is available in richly finished solid 
mahogany and in solid hardwood with walnut or mahogany stain, or ivory- 
tan enamel. Tray and shelf pads are covered with deep red or chartreuse 
leatherette, whichever you prefer. 

LOW, MODERN HEIGHT—and low angle of trial lens tray provide extra 
convenience, reduce danger of dropping lenses. 

AUTOMATIC INDIRECT ILLUMINATION —helps you identify lenses in 

the darkened office, and locate equipment in the large drawer and the 
storage shelves. 


WORK SHELF OPENS INSTANTLY— offers easy access to drawer without 
removing items on the shelf. 


Ask to see this new Trial Lens Cabinet . . . and be prepared for a pleasant 
surprise. 


American Optical 


INSTRUMENT DIVISION 
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De you dispense glasses? 


We are one of the oldest, and most reputable wholesale opti- 


cians in the east, serving the discriminate ophthalmologist. 


An inquiry from you will bring a representative at your con- 


venience to outline our superior service plan. 


MAX ZADEK, INC. 


established 1904 
115 Fulton Street 


New York 38, N.Y. 


WHEN DRUG IRRITATION 


1S A FACTOR... 


PILOCARPINE HCL. 


% and 2% 


OFFER COMFORT AND CONTINUITY OF THERAPY 
IN THE TREATMENT OF THE Glaucoma 


—UNDESIRABLE SIDE EFFECTS VIRTUALLY ELIMINATED— 


Solutions 


QW PILOCARPINE HCL. SOLUTIONS IN STERILE, 
’ DROPPER SEALED BOTTLES ORIGINATED BY 
ROBT. R. FEINSTEIN RESEARCH ASSOCIATES 


S THEM AND OTHER LATEST DEVELOPMENTS FOR 
ee OCULAR THERAPY AT BOOTH R1, 
AAOO MEETING, CHICAGO 


You are cordially invited. OPHTHALMOS, INC. UNION CITY, N.J 
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Fast, accurate 
diagnosis with 
complete, compact 


WELCH 
ALLYN 


OPHTHALMOSCOPE- 
OTOSCOPE SETS 


ik 
No. 216 operating otoscope. Patented No. 201 dual-purpose otoscope. New — No. 21 “Sandura” case. More dura- 
rotatable speculum holder gives design, with large diagnostic-type — ble, compact, sanitary and attractive 
greater operating space. No set screw lens pivoted at top, and thumb ex- — than old style cases. No. 21-L. for 
adjustments, Brilliant direct illumi- tension at bottom. Ample room for — large battery handles; No, 21-M for 
nation. 5 nylon specula. instrumentation, medium handles. 


“waco” woe |) Lamp 


| ‘ 
No. 110 ophthalmoscope. Superb Rotatable unit in No. 110 ophthal- Battery handles fit otoscopes, 
May type head with prefocused op- moscope gives standard, pinhole or — ophthalmoscopes, and many other 
tical system and patented rotatable slit apertures, white line grid and Welch Allyn instruments. Sensitive 
unit for instant choice of apertures. red-free filter. No. 106, without rota- rheostat’ controls and plug-in re- 
—20 to +40 lenses. table unit, at lower cost. ceptacles for cords. Choose No. 700 
large; or No. 705 medium. 


Welch Allyn otoscope-ophthalmoscope sets are priced from $60.50 
to $71.00 depending on choice of instruments and case. Ask your 
Welch Allyn dealer to show them to you. 


WELCH ALLYN, INC. 
Skaneateles Falls, N. Y. 
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Hold on to your hat, too! Here comes 
by Victory! 


Tang comes to you individ- 
ually packaged in a rich 


... FRESH as a sea breeze . . . saucy as a school- 
Chinese brocade case. 


girl... T'ang, the pert new frame style by Victory 
to win women’s hearts with its graceful, upswept 
lines that accentuate the youthful. 


In striking colors and combinations, with beauti- 
fully designed trim of 1/10 12K gold filled. 


Colors: Slate Blue, Black, Brandy, Bronze, Slate 
Blue on Crystal, Black on Crystal, Brandy on 


(Style #808) Crystal, Bronze on Crystal 


Available through your Optical Supplier MA VICTORY OPTICAL y 


MANUFACTURING COMPANY 
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A. M.A. 
ARCHIVES OF OPHTHALMOLOGY 


VoLuME 50 SEPTEMBER 1953 NUMBER 3 


1953, by THE AMERICAN Assoctarion 


Editorials 


An editorial in the April, 1951, issue of the A. M. A. ArcHIvEs OF OplHTHAL- 
MOLOGY called attention to the large number of manuscripts rejected because of 
failure of the authors to submit adequate controls from which the merits of their 
conclusions could be judged. Articles claiming encouraging results from the use of 
a particular remedy are constantly being submitted for publication with no attempt 
to evaluate the remedy by treating a similar group of patients with an inert placebo 
over the same period of time and checking the end-results in both groups statisti- 
cally. The folly of publishing misleading information is apparent, and occasionally 
tragic, since unfortunate persons with incurable eye diseases will always grasp at 
any straw offered, and will spend their last penny in an effort to obtain a cure. 
When a scientific journal publishes an enthusiastic report on a new form of therapy, 
the editors have assumed some share, however unwittingly, of this responsibility. 

In this issue we publish a paper by Bedrossian, Pocock, Harvey, and Sindoni, 
on “The Treatment of Diabetic Retinopathy with Testosterone,” which in our 
opinion perfectly fulfills the requirements for good medical reporting. The fact that 
their results were negative as far as any benefit to the patients from the use of 
testosterone is concerned does not detract from the value of their contribution. 
They divided their patients into three groups. One group served as a control and 
received weekly injections of saline. The second group received 50 mg. of testos- 
terone propionate intramuscularly, and the third group received a combination of 
50 mg. of testosterone propionate and 2.5 mg. of estradiol. The patients’ fundi were 
examined by the same ophthalmologist at 5- and 15-week intervals, and final evalua- 
tion was made after 17 to 24 weeks of therapy. The majority of patients received 
over 20 injections. During the period of study, the patients’ diet and their insulin 
management received the usual clinic control. The ophthalmologist who examined 
the patients’ fundi was not informed of the medication given to any of the patients 
he examined, and the clinicians in charge of the diabetic control were unaware of 
the significance of the classification of the retinal changes or the course of the 
retinopathy. [each group of patients was classified under four grades of retinopathy 
betore therapy was started, and at the completion of therapy the fundus groupings 


were compared with the original classifications. Changes of one subgroup were 


considered slight, and changes of two or more subgroups or changes into group 


3 or 4 were considered definite. Accordingly, the patients were classified as the 
same, slightly better, or worse. The data obtained from this study were subjected to 
statistical analysis. The study revealed that none of the patients definitely improved 


i 


276 4 AKCHIVES OF OPHTHALMOLOG) 


according to the authors’ criteria of definite improvement, and statistical evaluation 
by the usual methods failed to show that the hormone therapy under the conditions 
of the study was of any more benefit to the patient than the saline treatment. Both 
hormone preparations used were equally effective, so that there was no distinction 
between the patients treated with either preparation. The authors were careful to 


point out that since the series of patients were studied for only five months, no 


statement could be made concerning the effects of the treatment on the natural 
course of the disease. Many of the patients, both in the treated and in the control 
group, noted marked subjective improvement. This improvement was in general 
well-being and in visual ability. Some claimed that they could see better to sew, 
thread needles, read, etc. Objectively, however, there was no such improvement. 
The value of this paper lies in the care with which the authors have planned 
and executed a piece of clinical research, avoiding the pitfalls which lead to erroneous 
conclusions. It should serve as a pattern for future therapeutic evaluation. 


Francis Heep Apter, M.D. 
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DIABETIC RETINOPATHY TREATED WITH TESTOSTERONE 


ROBERT H. BEDROSSIAN, MD. 
DEAN S. POCOCK, MD. 


WELLS F. HARVEY JR. M.D. 
AND 
ANTHONY SINDONI, M.D. 
PHILADELPHIA 


lk THE degenerative changes of diabetes mellitus, retinopathy is one of the 


more serious for the patient and has been the subject of increasing study in 


the past few years. 


Much progress has been made in knowledge of the pathology and the specificity 


of the lesion. It has been demonstrated that the characteristic lesion of diabetic 


retinopathy is the capillary aneurysm.’ These aneurysms appear as pinpoint dots, 


which were previously thought to be punctate hemorrhages. l’unctate hemor- 


rhages do occur and are difficult to distinguish ophthalmoscopically from the 


aneurysms. The hemorrhages tend to change fairly rapidly, while the aneurysms 


remain unchanged for longer periods. Other retinal hemorrhages, of varying sizes, 


may be located in the superficial or the deep layers of the retina. New hemorrhages 


tend to occur in showers. Hard, yellowish, discrete exudates may also be seen, as 


well as phlebosclerosis. Diabetic retinopathy is generally progressive, but remis 


sions occur. This makes evaluation of therapeutic measures difficult. 


Saskin, Waldman, and Pelner * reported favorable results from treatment. of 


diabetic retinopathy with testosterone propionate, using as a criterion of change 


only the punctate hemorrhages. Because of this report, and because no previous 


treatment has been proved effective in this disease, it was decided to study and 


treat a group of patients with this drug. 


The rationale for the use of testosterone may be stated as follows: There is 
that 


reason to believe abnormalities of liver function are a factor in diabetes 


This study was made possible by a grant trom the Philadelphia Diabetic Society. 


Formerly Resident in Ophthalmology, Philadelphia General Hospital (Dr. Bedrossian). 


Formerly Residents in Medicine, Philadelphia Genera! Hospital (Drs, Pocock and Harvey). 


Chief, Diseases of Metabolism, Philadelphia General Hospital (Wr. Sindoni). 


1. Friedenwald, J. S \ New Approach to Some Problems of Retinal Vascular Disease: 
Jackson Memorial Leeture, Am. J. Ophth. 32:487, 1949; Diabetic Retinopathy: Feurth Francis 
[. Proctor Lecture, ibid. 33:1187, 1950. Ballantyne, A. J., and Loewenstein, A Retinal Micro- 
Aneurysms and Punctate Hemorrhages, Brit. J. Ophth. 28:593, 1944, 


2, Saskin, Ik.; Waldman, S., and Pelner, I. Diabetic Retinopathy: New Approach to 


Therapy with Steroid Hormone-Testosterone Propionate, Am. J. Ophth. 34:613, 1951, 
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mellitus.’ It has long been recognized that normal hepatic function is essential to 
proper sugar, protein, and sex hormone metabolism. There is evidence of abnormal 
protein metabolism in diabetes mellitus if the disease is poorly regulated or if 
retinopathy is present.*” The administration of testosterone propionate favorably 
affects protein metabolism and results in a positive nitrogen balance. Testosterone 
may exert a beneficial effect also on liver function.* Furthermore, diabetic retinop- 
athy is more frequent, severer, and more progressive in the female than in the 
male.” 


MATERIAL AND METHODS 


\ group of patients between the ages of 45 and 65 attending the metabolic clinic of the 
Philadelphia General Hospital were examined for diabetic retinopathy by one of us (R. H. B.). 
The eyes of 77 patients with diabetic retinopathy were then classified according to the following 
scheme 


Hemorrhages or exudates alone 


A. From 1 to 10 hemorrhages or exudates 

From 11 to 20 lesions 

‘ From 21 to 40 lesions 

DD. Over 40 lesions 
Group 2 toth hemorrhages and exudates subgrouped as above 
(sroup 3: Changes of Group 2 pius preretinal hemorrhages or neovascularization 
(sroup 4: Retinitis proliferans or massive vitreous hemorrhages 


Fhe patient was classified in the group represented by the more involved eye if the eyes were 
not equally atfected or in the group of the visualized fundus if only one fundus could be exam 
ined. ‘This classification was adopted merely as a convenience for following the course of the 
retinal changes and is not suggested as a classification of diabetic retinopathy 

Patients thus classified were placed successively into three groups. One group served as a 
control and received weekly injections of isotonic sodium chloride solution. The second group 


received M) mg. of testosterone propionate U.S. P.7 (Oreton) intramuscularly each week. 


3. Pelner, L.; Davidson, B.; Waldman, S., and Margolis, R.: Role of Choline Chloride in 

the Treatment of Certain Cases of Diabetes Mellitus: Studies of Liver Dysfunction, New York 
J. Med, 48:523, 1948. Rabinowiteh, I. M \ Note on the Bilirubin Content of Blood and 
Urobilinogen Content of Urine in Diabetes Mellitus, Brit. J. Exper. Path. 17:249, 1936; The 
Van den Bergh Reaction in Diabetes Mellitus, ibid. 7:155, 1926; Relationship Between Impair 
ment of Liver Funetion and Premature Development of Arteriosclerosis in Diabetes Mellitus, 
Canad. M. A. J. 58:547, 1948. Biskind, M. S., and Schreier, H.: On the Significance of Nutri- 
tional Deficiency in Diabetes Mellitus, Exper. Med. & Surg. 3:299, 1945. Soskin, S.; Allweiss, 
M. D., and Cohn, D. J.: Influence of the Panereas and the Liver upon the Dextrose Tolerance 
Curve, Am. J. Physiol. 109:155, 1934 

4. (a) Lewis, L. A.; Schneider, R. W., and McCullagh, E. P.: Tiselius Electrophoresis 
Studies of Plasma Proteins in Diabetes Mellitus, J. Clin. Endocrinol. 4:535, 1944. (b) Schneider, 
R. W.; Lewis, L. A., and MeCullagh, E. P.: Plasma Proteins: Alteration in Diabetic Retinitis, 
Am. J. M. Se. 292:462, 1946. (¢) Lewis, L. A.; Moses, J., and Schneider, R. W.: Plasma 
Proteins: Alteration in Alloxan Diabetic Rabbits, Especially in Relation to Ocular Damage, 
ibid. 243:214, 1947 

5. Kinsell, L. W.: Factors Affecting Protein Balance in the Presence of Chronic Viral Liver 
Damage, Gastroenterology 11:672, 1948 


6. Bedell, A. J.:  Fundus Changes in 205 Diabetics, Tr. Ophth. Soc. U. Kingdom 
59(Pt.1) :219, 1939. Schneider, Lewis, and McCullagh» ewis, Moses, and Schneider.4¢ 
Kinsell.® 


7. The supplies of Oreton and Gynetone used in this study were provided through the cour- 
tesy of George Babcock Jr.. M.D., of the Division of Clinical Research, Schering Corporation, 
Bloomfield, N. J. 
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estradiol benzoate U.S. P22 (Gynetone) intramuscularly at weekly intervals. The patients’ 


third group received a combination of 50 mg. of testosterone propionate and 2.5 mg. of 


tundi were reexamined by the same ophthalmologist at 5 and 15-week intervals, and a_ final 
evaluation was made after 17 to 24 wecks of therapy. The majority of patients received over 
20) injections 

During the period of study, no change in the diet of the patients was recommended, and 
their msulin management received no more than the usual clinic control. The ophthalmologist 
was not informed of the medication given to any of the patients he examined, and the clinicians 


were unaware of the significance of the classification and the course of the retinopathy 
\iter therapy had been completed, the fundus groupings and subgroupings were compared 

with the original classifications. Changes from one subgroup to the next were considered slight, . 
and changes over two or more subgroups or changes into Group 3 or 4 were considered definite 
Patients in Group 1, subgroup A, whose retinopathy disappeared were classified as showing 
slight improvement. Accordingly, the condition of the patients was classified as the same, slightly 
better or worse, or definitely better or worse. Infrequently, fundus changes in the two eyes of 
the same patient were not parallel In that case, the average change for the two fundi was 
utilized tor analysis. The data thus obtained were subjected to statistical analysis.” 


RESULIS AND COMMENT 


In analysis of the results, only patients of Group | (Table) and Group 2 
(Table) were considered. Groups 3 and 4 contained too few patients to have 
any statistical significance and are not considered in the subsequent discussion or 
conclusions. Data on Group | and Group 2 were analyzed separately. The results 
were similar except with regard to the effects of insulin dose and age, when they 
were equivocal. ‘There were too few men patients to permit a separate evaluation 
of the results of treatment for them or a comparison of the results obtained for 
them with the results for the women. Data on the men, however, were included 
in certain statistical calculations. 

Kirst, it is to be emphasized that none of the patients in the study (including 
Groups 3 and 4) showed definite improvement according to our criteria, Two 
patients in Group 1, subgroup A, showed disappearance of the retinopathy in one 
eye, while the lesions in the other eye presented no change. One of these patients 
was treated with testosterone propionate, and the other received saline injections. 
While superficial examination of the results of treatment (Table) may suggest 
that therapy, especially testosterone propionate alone, was beneficial, statistical 
analysis does not show this to be true. 

In the analysis of the results, it was decided to divide the patients into two 
mam groups: those whose condition remained unchanged during the period of 
observation or improved slightly. and those whose condition became worse (slightly 
or detinitely). This approach favors the treatment, for it implies that those who 
did not change were benefited by therapy, and this is not necessarily true. 


Statistical evaluation by the usual methods failed to show that the hormone 


therapy, under the conditions of the present study, was of more benefit than the 
saline treatment. The two hormone preparations used were equally ineffective, so 
that in the subsequent analysis no distinction was made between the patients treated 
with the two preparations. 

Further, the data are consistent with the opinion that race, weight, duration of 
the diabetes, and type of insulin used in the treatment did not affect the results 


&. ‘Lhe statistical analysis was done by F. Douglass Burdick, Ph.D... Associate Professor 
Statistics, University of Pennsylvania 
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of the study. The results of analysis of the data collected on the effects of insulin 
dose and patient’s age on the study were statistically equivocal. Since this series 
of patients were studied for only tive months, it was decided that no statement could 
be made concerning the effects of all these factors on the natural course of the 
disease. 

Two patients refused to complete their course of injections because of massive 
vitreous hemorrhages, and they were dropped from the study. One of these patients 
was receiving saline, and the other, testosterone with estradiol. 

The side-effects of treatment were not serious. They were mostly psychic and 
were as frequent in the control group as in the hormone-treated group. It was a 
relief to find that many of the patients who complained of bizarre symptoms were 
receiving saline. A tew women who were getting testosterone complained of sore- 
ness of the breasts, but this was never severe enough to occasion cessation of 
treatment. In one patient uterine bleeding followed interruption of treatment with 
a combination of testosterone and estradiol. Curettage was done, with negative 
results, by physicians who were unfamiliar with this study. There were no other 
complaints of menstrual irregularities, but this may have been due to the age factor 
in the group under investigation. 

There was no significant effect on the blood sugar levels or on the insulin doses 
of the patients. Many of the patients, both in the treated and in the control groups, 
noted pronounced subjective improvement. This improvement was in general well- 
being and in vision. Some claimed that they could see better to sew, thread needles, 
or read, Objectively, however, there was no such improvement. 


SUMMARY AND CONCLUSIONS 

Seventy-seven patients, of both sexes, with diabetic retinopathy from the meta- 
bolic clinic of the Philadelphia General Hospital were selected for this study. 
Twenty-six patients received saline injections, and 51, either testosterone or a 
combination of testosterone and estradiol in weekly intramuscular injections. The 
patients had periodic funduscopic examinations during the course of treatment and 
at the end of therapy (approximately 20 weeks ). 

The results of the study are described and discussed. 


The following conclusions are drawn: 


1. Hormone therapy with testosterone propionate or testosterone propionate 


and estradiol in weekly intramuscular injections, given for five months under the 
conditions of this study, was not demonstrably more effective in the control of 
diabetic retinopathy than were weekly injections of saline. 

2. The data indicate that weight, race, duration of diabetes, and type of insulin 
did not affect the results of treatment. The effects of the patient’s age and the 
insulin dose were equivocal. 

Dr. Edward S. Dillon, Chief, Metabolic Section, Department of Medicine, Philadelphia 
General Hospital, cooperated in this study. 


Mrs. Kathryn Bendsen, R.N., gave invaluable nursing service and secretarial assistance, 
and members of the Philadelphia Nursing Society administered medication to patients who were 


unable to make weekly visits to the clinic 


2027 Spruce St. (3). 
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CORNEAL FLUID METABOLISM 


Experiments and Observations 


R. H. BOCK, MD. 
AND 


A. E. MAUMENEE, M.D. 
SAN FRANCISCO 


N' IR MATL. water metabolism is one of the most important single factors in 
the transparency of the cornea. In recent years Cogan and Kinsey,' in par- 
ticular, have done a great deal of research in this field. This work culminated in 
their well-known hypothesis that the corneal stroma of the living eye is clear 
because it is in a state of deturgescence through osmosis, the epithelium and 
endothelium acting as semipermeable membranes. The aqueous is slightly hyper- 
tonic with respect to the blood, and the tears are assumed to be so also aifter 
evaporation and concentration on the corneal surface. The fluids would normally 
enter the cornea from the limbus and leave it through these two limiting mem- 
branes. If this normally present osmotic action is interfered with by destruction 
of either epithelium or endothelium, the corneal stroma will readily take up fluid, 
swell, and become cloudy. Since it was found that the epithelium and endothelium 
are freely permeable to water, the theory of deturgescence by osmosis across semi- 
permeable membranes explains the clouding of the stroma in disturbance of these 
membranes better than the theory advanced by Leber. Leber stated that the 
endothelium is not permeable to aqueous under normal conditions and, therefore, 
prevents the cornea from swelling. 


PRESENT INVESTIGATION 


The theory of deturgescence by osmosis stimulated us to carry out several 
experiments. The working hypothesis was as follows: Mechanical elimination of 
the two semipermeable membranes, leaving the epithelium and endothelium intact, 
would necessarily produce a clouding of the corneal stroma if the osmotic gradient 
between the cornea and the surrounding hypertonic fluids were really responsible 
for its transparence. Such a finding would prove the correctness of Cogan’s theory. 
Technically, the idea was tested by introducing one thin, transparent, inert, and 
water-impermeable polyethylene film as closely as possible beneath the epithelium 
and another over the endothelium. This technique is illustrated in Figure 1. 

Research fellow in the Division of Ophthalmology under the above grant (Dr. Bock). 

From the Division of Ophthalmology, Department of Surgery, Stanford University School 
of Medicine 

This investigation was supported by a research grant from the National Institutes of Public 
Health, Public Health Service. 

1. Cogan, D. O., and Kinsey, V. F.: The cornea: V. Physiologic Aspects, Arch. Ophth 
28:661, 1942 
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Technique.-—A thin polyethylene sheet was molded by stretching it over the lower end of a 
large test tube in hot water to produce half-spheres of the size and curvature of a rabbit’s cornea. 
They were sterilized in benzalkonium (Zephiran) chloride 1: 1,000 for one hour and transferred 
into isotonic sodium chloride solution just before operation. 

A large adult rabbit was anesthetized in the usual manner with pentobarbital and ether; the 
eye was proptosed and rinsed with sterile saline, and sterile dressings were applied. A conjunc- 
tival flap of about 2 mm. around the limbus was prepared over half the circumference, the 
separation being continued a little beyond the limbus into the superficial lamellae of the cornea. 
A short vertical incision through a few superficial corneal lamellae at the limbus was then made 
with a Parker No. 15 blade. At this point a blunt spatula was introduced into the intralamellar 
space. With slow sweeping movements and gradual advancement of the spatula, one could then 
separate the whole corneal layer fairly easily along this cleavage up to the limbus. This separa 
tion was made much easier if the entrance point of the spatula at the limbus made by the original 
scalpel incision was kept as small as possible so that one could use a lever action. A second 
small scalpel incision was made at another point on the exposed limbus, this time reaching down 
to the deepest stromal layers, and a deep separation was made with the blunt spatula, similar 


Fig. 1.—Cornea with two layers of polyethylene film (schematic). 


Fig. 2.—Cornea with one layer of polyethylene film. 


to the superficial one. These separations had to be done very carefully in order to avoid perfora- 
tion. Once the lamellar separations were completed, both limbal incisions were enlarged with 
scissors to extend around about two-fifths of the circumference. This was done by mtroducing 
one blade into the separated intralamellar space and cutting along the limbus. It was then pos- 
sible to slip the two pieces of polyethylene into the two separated intralamellar spaces, by means 
of one or two spatulas, so that their borders came to lie along the limbus. Occasionally the 
edges had to be trimmed for better fit, or a larger piece had to be introduced if the original one 
had been cut too small. The polyethylene material is rather elastic, so that there were no 
folds even if the curvature of the film was not exactly the same as that of the cornea. Four or 
five conjunctival sutures closed the limbal incision much better than sutures through the cornea 
at the limbus would do. This conjunctival coverage proved very effective against infection of 
the corneal wound. 

Four of the nine rabbit eyes operated on in this manner were suitable for observation with 
the slit lamp. The remaining five eyes either showed early infection and sloughing or were 
considered unsuitable because the polyethylene film did not quite reach the limbus. In another 
2 rabbits a single layer of polyethylene film was introduced into an intralamellar space in the 
middle of the corneal stroma, as shown in Figure 2 
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The first two days following operation were considered the important ones for observation 
because any changes due to osmotic influences would necessarily appear within this time. On 


the other hand, vascular and cellular reactions in the tissue were certain to obscure the picture 
after 48% hours. 


Iexaminations were mage with the narrow beam of the slit lamp under h’gh-power objective, 
after the rabbit had first been fixed in a special seat with a head rest. The degree of clouding 
was observed, and the variation in thickness of the several layers was measured in the following 
manner: The light beam was focused vertically on the center of the cornea (bisecting the pupil) 
and observed at an angle of 45 degrees. Readings were taken with a measuring ocular. 


Observations.-Immediately after operation all three layers of the corneal 
stroma appeared equal, except at the periphery along the incision, where a slight 
edema was noted, After the third or fourth postoperative hour, the entire surface 
layer down to the polyethylene film was in all cases grayish and edematous, some- 
times appearing slightly more so toward the side of the incision. This change was 
also present in cases in which only one layer of film had been introduced. The 
middle layer of the cornea, between the two layers of polyethylene film, and the 
posterior layer, behind the deeper film, appeared entirely normal. After 24 hours 
the picture was essentially the same. There was no evidence of edema in the middle 
or the deep layer as far as could be judged by the grayness of the slit-lamp beam 
or the width of its respective segments. The surface layer was evenly edematous 
and was about twice as thick as immediately after operation. .\ faint green staining 
of the entire epithelium was noted after instillation of fluorescein. 

After 48 hours the picture had not changed essentially: The middle and deep 
layers were clear and not thickened, and the surface stroma was either unchanged 
or slightly less edematous in some cases. From the third day on, vessels usually 
began to appear from the limbus, and in many instances a grayish infiltration, 
starting from the side of the incision, was observed. The final picture was a diffuse 
vascular invasion, mainly in the superficial stromal layer. This was usually com 
plete in about 10 days. 

Three corneas with the two polyethylene sheets were examined histologically 
two days after implantation. The epithelium was found to be absent over the central 
area. As one followed the corneal surface toward the periphery, isolated basal- 
epithelium cells appeared, which gradually formed a continuous layer. As one 
approached the limbus, normal epithelium, with several layers of cells, was observed. 
Centrally cells had disappeared in the superficial stromal layer. Normal stromal 
cells were present only in the periphery, along with normal epithelium. There was 
an intermediate zone where small, thin, poorly staining stromal cells were found. 
Only a mild degree of edema, with vacuolated cells and separation of lamellar fibers, 
was present. The middle layer, between the two polyethylene films, showed similar 
changes, but to a less degree. There was no area where the stromal cells were 
entirely absent. No edema was present. In the layer behind the deeper polyethylene 
film, the stromal cells were entirely normal, as were Descemet’s membrane and the 
endothelium. 

The corneas in which only one layer of polyethylene film had been implanted 
likewise showed degeneration of the stromal cells in the central area of the anterior 
layer. There were also thinning and partial absence of the epithelium in the middle 
of the cornea on the second postoperative day. At a later stage, polymorphonuclear 
cells invaded the stroma from the periphery, and blood vessels soon followed. 


4 
wa 
a ‘ 
q 
: 
Pr’ 
ae 
‘a 


BOCK-MAUMENEE—CORNEAL FLUID METABOLISM 285 


lor a better evaluation of these findings, it was necessary to study the relative 
effects of the operative trauma and of the polyethylene itself. To this end, the 
following control experiments were performed : 


1. The operation was performed as described above, but the two layers of 
polyethylene film were withdrawn before the conjunctival sutures were piaced. 
With the slit lamp, a tine gray line parallel to the suriace, and corresponding to 
the cleavage space, could be seen, but no corneal edema was present, Histologically, 


such a cornea appeared normal except for a few smaller or distorted stromal cells 
along the cleavage line, which was often hardly detectible. 

2. Small round, centrally placed polyethylene films were tolerated without any 
reaction. ‘They either did not attract vessels at all, or attracted them only very late 
Histologically, the stromal cells around the implant sometimes varied in size and 
had bizarre shapes (etfect of trauma’), but otherwise no changes were seen unless 
vascularization occurred, 

3. Since neither the operative trauma nor the polyethylene plate as such seemed 
to be the cause of the changes observed in our original experiment, it was suspected 
that interference with the fluid exchange across the cornea was responsible. To 
prove this, a single layer of cornea-sized polyethylene film into which several 2 
mim. holes had been trephined was implanted in the usual manner. No edema of 
the overlying cornea could be observed. Histologically, the stromal cells on either 
side of the film were normal, and both the endothelium and the epithelium appeared 
unchanged after 48 hours. 

From the above experiments, the following major conclusions may be drawn: 

(smotic forces acting through epithelium and endothelium as semipermeable 
membranes are not solely responsible for the state of deturgescence of the cornea, 
since a layer of cornea isolated mechanically from these membranes remains free of 
edema and clear for at least 48 hours. 

Corneal stroma, when separated from the endothelium and aqueous, rapidly 
degenerates even if connection with the limbus is present. This suggests that a 
dittusion across the cornea to (or from) the aqeuous of substances vital to this tissue 
is essential to the survival of the stromal cells. The existence of the central corneal 
epithelium also appears to be dependent on this diffused substance or on the sur 
vival of the underlying corneal stroma cells. 


SUMMARY 


Kor the purpose of studying the fluid interchange in the cornea, an experiment 
was devised which allows a watertight separation of the cornea into two or three 
lavers. By this method it could be shown (1) that the deturgescent state of the 
corneal stroma is not solely dependent on osmotic forces, as commonly believed, and 
(2) that free interchange of stromal fluid with the aqueous is absolutely necessary for 
the survival of the stromal and central epithelial cells. Diffusion from the limbus 
alone is not sufficient. The epithelium seems unimportant in this fluid and metabolite 
interchange. 


INTRAVENOUS USE OF CORTICOTROPIN IN ANGIONEUROTIC 
EDEMA OF THE ORBIT 


ALSTON CALLAHAN, M.D. 
BIRMINGHAM, ALA. 


‘| Sik SUCCESSFUL, and frequently dramatic, treatment of acute ocular 
inflammation with intravenous injection of corticotropin has stimulated much 
investigation, and undoubtedly medical literature will be replete with reports of its 
successes and failures im a variety of conditions. Smith’s recent article + presents 
sucemetly the important facts concerning the intravenous use of corticotropin in 
general, and in ophthalmology in particular. 

The maximum dose necessary is 20 mg. in 500 to 2,000 ce. of either 5% dextrose 
in distilled water or isotonic sodium chloride solution, which is given by continuous 
intravenous administration over a period of & to 24 hours. The addition of 0.2% 
potassium chloride to the solution is advisable. The blood pressure, weight, and 
results of urinalysis should be recorded at intervals, but not necessarily daily, and 
qualitative control of the adrenocortical activation may be obtained by measuring 
the fall in circulating eosinophiles, which in normal subjects under intravenous 
therapy is 60% in four hours and 96% in eight hours. Eosinophile counts of less 
than 11] per cubic centimeter are common, i. e., none are seen. During the treatment 
salt should be restricted. 

The purpose of this report is to present my experience in a case of severe 
angioneurotic edema of the orbit, which has recurred six times in the past seven 


years and which has now been treated successfully with intravenous administration 
of corticotropin. 


REPORT OF A’ CASE 


History—The patient, an artist and teacher, aged 41, and an unusually accurate observer, 
stated that in October, 1946, severe pain developed in the right nasofrontal region without red- 
ness or edema. He became unable to rotate the eye without severe pain. Detailed examina- 
tions of the eye, the sinuses, and the general systems revealed no evidence of disease. The pain 
subsided slowly for three weeks and disappeared. 

In June, 1947, severe edema developed in the right eye without previous disease or injury; 
the swelling increased so rapidly that the eye was closed completely within 36 hours. The 
abducens nerve became paretic. Vision and intraocular tension were normal. The pain was 
excruciating for two weeks. No diagnosis was made. Treatment consisted of administration 
of sulfanilamide and large doses of antibiotics and use of hot and cold packs over the eyes. 
The pain slowly subsided, six weeks being required for the diplopia to disappear. 

In December, 1948, a similar attack occurred. It was of greater severity, the edema closing 


the right eye within 12 hours. The pain was more excruciating than ever, extending back into 


From the Department of Ophthalmology, Medical College of Alabama. 


1. Smith, E. L.: Intravenous Use of Corticotropin in Optic Neuritis, A. M. A. Arch. 
Ophth. 49:303-312, 1953. 
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the orbit and into the right temporal region. No paralysis of the ocular muscles occurred. 
Detailed examinations of the general systems gave no clue to the cause. Six weeks were re- 
quired for the pain, and then the discomfort, to subside. 

In November, 1949, the left eye was similarly involved, with rapidly advancing edema 
and more agonizing pain than in the preceding attacks. No paralysis of the ocular musc!es 
occurred. Penicillin was given in large doses. The pain and swelling had begun to subside 
at the end of 10 days. At this time a convulsive seizure occurred, rendering the patient uncon- 
scious, with biting of the tongue. The following day two similar, but less severe, seizures 
were experienced. The patient was subjected to detailed brain studies, including a ventriculo 
gram, but no evidence of cerebral tumor or abscess could be found. In several days he seemed 
entirely recovered 


4, edema of left orbit, manifested by proptosis (left cornea 4 mm. anterior to plane of right 
cornea), conjunctival edema and chemosis, and pressure of globe on left lids 

B, subsidence of edema after three intravenous infusions of corticotropin. A slight recur- 
rence then developed, and four more intravenous infusions were given. The appearance of 
the eyes 10 days after the first infusion 1s shown 


In March, 1952, the left eve became painful and edematous. After two days of swelling 
he could not rotate it in any direction without extreme pain. Diphenylhydantoin sodium had 


been taken for pain, and tripelennamine (Pyribenzamine) had also been given. His ophthalmol- 


ogist, Dr. G. Allen Lawrence, prescribed cortisone, to be taken orally, 300 mg the first day, 
200 mg. the second, and 100 mg. the third day. The edema and inflammation soon began to 
subside, and within 48 hours striking improvement had occurred. In four days complete re- 
covery was attained, and there was no recurrence when the cortisone was discontinued on the 
third day. 

Present Illness.—-My first opportunity of seeing the patient was on April 8, 1953. He related 
his past history and stated that the pain, though not severe, caused him considerable anxiety 
because of his fear of paralysis of ocular muscles or convulsive seizures. I-xamination showed 


edema of the conjunctiva, which he said had begun 24 hours previously at the lateral canthus 
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and had extended medially. Visual acuity was 20/20 in each eye, and the pupillary reflexes were 
normal, Both fundi were normal. Neither nerve was edematous, Palpation of the lids revealed 
tenderness and intense edema of the contents of the left orbit. No pulsations were noted 

Cortisone was prescribed, and by directions 150 mg. was taken orally on that day. How- 
ever, the pain increased and became throbbing in character, and on the following day, April 
9, the edema had increased (Figure 4). Oral administration of cortisone was discontinued, and 
the patient was hospitalized. The eosinophile count was found to be zero. Corticotropin was 
administered in a continuous drip (40 mg. in 1,000 cc. of 5% dextrose in distilled water) over 
a period of eight hours. Within 30 minutes after this infusion was initiated, a decrease in the 
pain was noted by the patient, and at the completion of the infusion the edema was greatly 
reduced. Corticotropin administration was repeated on April 10 and 11. All pain had 
ceased; all edema had disappeared, and only mild conjunctivitis remained. He was dis 
charged from the hospital, and cortisone was prescribed to be taken orally, 75 mg. daily. 

The pain and edema recurred on April 13 and increased rapidly in 24 hours. He was re- 
hospitalized, and intravenous corticotropin therapy again administered on April 15, 16, 17, and 
18. The pain and edema subsided promptly, and he was discharged from the hospital on April 
19. No further recurrence developed. Oral use of cortisone was not prescribed. His appear- 
ance was normal (Figure B) on April 27 and has remained so. 


COMMENT 


The orbital edema could hardly have caused the convulsive seizures which 
vecurred in one of his previous attacks, but there may have been a localized area of 
cerebral edema. Cerebral symptoms induced by angioneurotic edema were reported 
in 1926 by Foster Kennedy? Fry and Schlezinger * reported a case of intermittent 
ophthalmoplegia due to angioneurotic edema, but the condition was variable and 
neither cortisone nor corticotropin was administered. 

Though the mechanism of intravenous corticotropin therapy is not fully under- 
stood, its effect in cases of angioneurotic edema of the orbit, previously undiagnosed 


or misdiagnosed, justifies its use. No doubt in the future this therapeutic measure 


will be even more widely employed. 


2. Kennedy, F.: Cerebral Symptoms Induced by Angioneurotic Edema, Arch, Neurol. & 
Psychiat. 15:28-32, 1926. 

3. Fry, W. E., and Schlezinger, N.: Variable Ophthalmoplegia Due to Angioneurotic 
Edema, A. M. A. Arch. Ophth. 46:655-660, 1951. 
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DIBENAMINE 
An Experimental and Clinical Study 


SAMUEL L. DeLONG, M.D. 
AND 


HAROLD G. SCHEIE, MD. 
PHILADELPHIA 


IBENAMINE is a nitrogen mustard derivative, first introduced by Nicker- 
son? in 1946, which possesses specific and highly potent sympatholytic and 
adrenolytic properties. Nickerson and Goodman * subsequently elaborated upon the 
pharmacological characteristics of the substance. Ophthalmologic interest in the 
drug was stimulated in 1948 by Christensen, Swan, and Gould,* who reported 
favorable effects in the treatment of acute glaucoma with Dibenamine. 
This paper presents certain experimental data concerned with the mechanism 
of action of Dibenamine in lowering intraocular pressure and our experiences with 
the drug in the treatment of a small number of patients with acute glaucoma. 


PURPOSE OF EXPERIMENTS 
The way in which Dibenamine lowers the intraocular pressure in glaucoma has 
never been determined. We felt that several possibilities should be investigated 
and devoted our experimental studies to the following factors: (1) alterations in 


the permeability of the blood-aqueous barrier; (2) changes in rate of flow of 


? 


aqueous; (3) reduction in the level to which ocular tension can rise in the hyper- 
tensive state. 
EXPERIMENTAL METHODS 


Dogs and rabbits anesthetized by intravenous administration of pentobarbital sodium were 
used in nearly all instances. In studies in which a continuous flow of aqueous was measured 
by means of a cannula in the anterior chamber, it was necessary to administer an anticoagulant 

Presented in part at the College of Physicians of Philadelphia, Section on Ophthalmology, 
April 19, 1951. 

From the Department of Ophthalmology, Hospital of the University of Pennsylvania, 
University of Pennsylvania School of Medicine, Graduate School of the University of Penn- 
sylvania, and the Children’s Hospital. 

Submitted as a thesis to the Faculty of the Graduate School of Medicine of the University of 
Pennsylvania in partial fulfilment of the requirements for the degree of Master of Medical 
Science (M. Sc. Med.) for graduate work in ophthalmology 

1. Nickerson, M., and Goodman, L. S.: Physiological Properties of a New Series of 
Sympatholytic Agents, Federation Proc. (Pt. 2) $:194, 1946. 

2. Nickerson, M., and Goodman, L. S.: Pharmacological and Physiological Aspects of 
Adrenergic Blockade with Special Reference to Dibenamine, Federation Proc. 7:397,1948. 
Nickerson, M.: Interpretation of Experimental Results Obtained with Dibenamine, Endo- 
crinology 44:287, 1949 

3. Christensen, L.; Swan, K. C., and Gould, J.:  Hypotensive Action of Dibenamine in 
Glaucoma, Northwest Med. 47:731, 1948. 
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to prevent clotting of aqueous humor and consequent mechanical interference with experimental 
results. lor this purpose heparin (Lequaemin) was injected intravenously in doses of 1 mg. 
per kilogram of body weight at hourly intervals. Since Rigdon and Wilson + demonstrated that 
heparin has no effect upon capillary permeability, it was assumed that it would have no active 


influence upon the dynamics of the aqueous 


Dibenamine * was administered intravenously in a dose of 25 mg. per kilogram of body 


weight. [It was diluted with isotonic sodium chlorice 


solution and given over a 10- to 15-minute 
period. In this dose Dibenamine is considered to give rise to total sympathetic blockade 
To be sure that Dibenamine did not alter ocular tension by producing a fall in blood pres- 


sure, kymographic recordings were made, beginning at least 10 minutes before and continuing 


for 90 minutes after the administration of Dibenamine These measurements were taken in 
four animals by means of a membrane manometer connected directly to the femoral arterv. No 
significant or sustamed changes in mean blood pressure were noted (Chart 1) 
tions are in accord with those of Marzoni and associates © and ke 
stated no alteration of pulse rate or systemic blood pressure in normal anesthetized dogs after 
administration of Dibenamine in a dose of 5 me 
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Chart 1.—Kffect of Dibenamine upon mean blood pressure of anesthetized dogs. 


EXPERIMENTAL DATA 


Krrecr or Upon tie Broop-Agueous BARRIER 

Possible alterations in the permeability of the blood-aqueous barrier caused by 
Dibenamine were investigated by means of recovery from the aqueous of paren- 
terally administered substances of different molecular sizes. The substances used 
were fluorescein, paraaminohippurate, and inulin. 
4. Rigdon, R. H., and Wilson, H.: Capillary Permeability and Inflammation in Rabbits 
Given Heparin, Arch. Surg. 43:64, 1941. 


5. Dibenamine was supplied by Smith, Kline & French Laboratories, Philadelphia. 


6. Marzoni, F. A.; Reardon, M. J.; Hendrix, J. P., and Grimson, K. S.: A Comparison 
of Sympatholytic Effects of Priscol, Etamon, and Dibenamine in Dogs with Results of Actual 
Sympathectomy, Surgery 26:117, 1949 


7. de Vieeschhouwer, R.: Pharmacology of Dibenzyl-8-Chloreethylamine Hydro 
chloride (Dibenamine), Proc. Soc. Biol. & Med. 66:151, 1947. 
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A. Effect upon Diffusion of Hluorescein.—-Vluorescein is freely dittusible and 
of relatively small molecular size. It has been used frequently in similar studies for 
many years because of its easy observability and free access into the aqueous humor. 
It was injected intravenously in a dose of 50 mg. per kilogram into seven control 
animals and into six animals which had received Dibenamine from: 40 to 120 minutes 
previously, The time of its appearance in the anterior chamber was observed with 
focal Mumination and the slit-lamp microscope. In these observations the evalu- 
ation of end-points proved difficult, although no gross differences were noted 
between the two series. 

B. Effect upon Diffusion of Paraaminohippurate-—Barany and Winsey * first 
used paraaminohippurate as a test substance in the determination of aqueous flow 
by an indirect method. It is of intermediary molecular size, and the amount reaching 
the aqueous leaves by flow only. Since it is excreted rapidly by the kidney, para 
aminohippurate must be administered repeatedly for a period of three to four hours 
for determinations of steady-state concentrations in aqueous as compared with that 


TaBLe 1—Effect of Dihenamine Upon Diffusion of Paraaminohippurate into the 
Anterior Chamber of Dog Eyes 


Controls Dibenamized Eyes 


Blood \queous \queous \queous \queous Interval 
PAH, PAH, Blood PAH, Blood After 
Me. 100 Ce. Mp. 100 Ce Ratio My ‘co. Me. 100 Ce Ratio  Dibenamine 
7.9 
itis 6.7 

334 7 4 7. 

33 7 3 

10 

wo 

lo lw 


Average 


in plasma. In our experiments no attempt was made to determine steady-state 
ratios. 

Paraaminohippurate was injected subcutaneously in a dose of 100 mg. per 
kilogram, and the percentage of plasma paraaminohippurate in aqueous was cal 
culated from samples of blood and aqueous drawn simultaneously 30 minutes after 


injection. In 10 control eyes the average percentage of plasma paraaminohippurate 


in aqueous was 7.3. In 10 trial animals Dibenamine was administered one and 
one-half to three hours before the above procedure, and the average percentage 
plasma paraaminohippurate in aqueous was 5.5. ‘These results are of the same order 
of magnitude, and their difference is not considered significant. 

C. Effect upon Diffusion of Inwin.—Inulin is of relatively large molecular size 
and is not normally found in aqueous after systemic administration. It was injected 
intravenously in a dose sufficient to vield plasma levels of between 50 and 100 mg. 
per 100 ec. when simultaneous samples of blood and aqueous were drawn and 

8. Barany, E., and Kinsey, FE. V.: The Rate of Flow of Aqueous Humor: Rate of Dis- 
appearance of Paraaminohippuric Acid, Radioactive Rayopake, and Radioactive Diodrast from 


Aqueous Humor of Rabbits, Am. J. Ophth. 32:177, (June Pt. 2) 1949 
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analyzed for inulin. In six control eyes, as previously reported by Swan and Hart,® 
no or negligible amounts of inulin appeared in the aqeuous. In 33 eyes of animals 
which had received Dibenamine from one to five hours previously, no inulin 
appeared in samples of aqueous of 24 eyes, and negligible amounts appeared in 
9 eyes. 
Il. Errecr or DisneNamine Upon Rate or Flow or Aqueous 

Although direct methods for measurement of aqueous flow do not yield accurate 
estimations of the actual rate of flow of aqueous, it was thought that they might 
indicate gross changes in the rate of flow of agueous brought about by Dibenamine. 
The method used was a modification of that originally described by Leber.° Eyes 
of anesthetized animals were cannulated with 21-gauge needles connected by nar- 
row-gauge plastic tubing to a simplified bubble-flow manometer. By means of a 
reservoir of variable height, the pressure in the system was regulated to equal that 
in the eye over a short control period. The pressure in the system was then lowered 
by a small increment, and the quantity of fluid escaping from the eye under this 
slightly subnormal pressure was measured over timed intervals. This procedure 
was carried out in a control series and in a series of animals receiving Dibenamine. 


TaBLe 2.—Effect of Dibenamine upon Diffusion of Inulin into the Anterior 
Chamber of Dog Eyes 


Average Averave 
Interval Blood Aqueous 


After Jaulin Inulin Aqueous 
No. of Dibenamine, Level, Level, Blood 
Eyes Hr. Mg./100 Ce. Mg./100 Ce Ratio Comment 


Appeared in 5 of 13 eyes 


Total 33 


Data have been accumulated recently, mostly by indirect methods (Ross ''), 
showing that the rate of outflow of aqueous is constant under normal conditions. 
If, then, the intraocular pressure is also maintained at a constant level, any change 
in the outtlow of the above system must be a reflection of a change in the influx 
of aqueous, 

Since, by the nature of the method employed, the actual amounts of flow varied 
considerably from one experiment to another, these values in a series of instances 
were not comparable. Therefore, in each instance the average amount of flow 
over the first two 10-minute control periods was used as a baseline, and the per- 
centage deviation from this level was calculated for subsequent 10-minute intervals. 

(of nine eyes of normal animals, the flow remained relatively constant in a few 
but tended to increase in most. The average increase after 30 minutes was 48%, 

9. Swan, K. C., and Hart, W. M.: Comparative Study of Effects of Mecholyl, Doryl, 
Eserine, Pilocarpine, Atropine, and Epinephrine on the Blood- Aqueous Barrier, Am. J. Ophth. 
23:1311, 1940 

10. Leber, T.: Die Zirkulations- und Ehrnahrunesverhaltmisse des Auges, in von Theodor- 
Saemisch: Handbuch der gesamten Augenheilkunde, Ed. 2, Leipzig, Wilhelm Engelmann, 1903. 

Il. Ross, EK. J.: Circulation of the Aqueous Humor and the Experimental Determination 
of Its Rate of Flow, Brit. J. Ophth. 36:41, 1952. 
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and after 60 minutes, 600%. This increase in outflow in normal eves was probably 


caused by altered hydrodynamic factors incident to trauma. 
In trial animals Dibenamine was administered immediately after the initial 


20-minute period for the determination of the control rate of flow. In all 13 such 


eyes the rate of tlow decreased significantly ; the average decrease in 30 minutes was 


32%, and in 60 minutes, 71%. 


We have, then, demonstrated a significant decrease in the rate of formation of 


aqueous in dibenamized animals under these conditions, even in the face of an 


increase in control animals under the same conditions. 


DIBENAMINE UPON EXPERIMENTALLY INDUCED INCREASES IN 
INTRAOCULAR PRESSURE 


Il]. Errecr or 


Acute narrow-angle glaucoma has been simulated recently in animals and in 
man by Scheie and Frayer ** and Barkan.'* According to the method of the former, 


aqueous humor was aspirated with a small needle injected through clear cornea 


and the anterior chamber was filled completely with air under pressure within a 


normal range. An elevation in tension was then produced by obstruction in flow 


of aqueous from the posterior to the anterior chamber as a result of a valve-like 


action at the interface between the air bubble and the tris-lens diaphragm. 


In a control series the maximum tension levels obtained and the duration of 


these levels were ascertained, The effect of Dibenamine upon this peak level was 


then investigated, first, by its administration before the onset of air glaucoma and, 


second, by its administration after the development of maximum tension levels. 


Preliminary experiments were performed on rabbits, and intraocular tensions 


were estimated by means of a Schiptz tonometer with local tetracaine anesthesia. 


Because of differences in curvature and rigidity between the rabhit and the human 


cornea, these readings were not considered accurate pressure determinations con- 


vertible directly into millimeters of mercury. They were, however, held as reliable 


indications of relative changes in the level of intraocular pressure and were, there- 


fore, comparable. In 10 control eyes (Chart 2), the average tension one hour after 


injection of air was 57 mm. I1g, and after two hours it was 59 mm. Hg. Identical 


procedures were performed on single eves of 17 rabbits which had received 


Dibenamine three to five hours before the onset of air glaucoma; the average 


intraocular tension one hour after onset was 39 mm. Ilg, and after two hours, 


44 mm. Ilg. A prevention in the rise of intraocular tension, presumably caused 


by Dibenamine, was therefore demonstrated, measuring 16 mm. Ilg after the first 


hour and 15 mm. Hg after the second hour. 


Because of inaccuracies of tonometric methods in animal eyes, a series was then 


: conducted on dogs, intraocular pressure being measured directly by the mercury 


manometer. In 10 such control eyes (Chart 3), the average intraocular pressure 


one hour after the onset of air glaucoma was 107 mm. Hg, and that after one and 


. one-half hours was 116 mm. In single eyes of 10 dogs which had received Diben- 


amine one and one-half to three hours previously, the average intraocular pressure 


one hour after the onset of air glaucoma was 76 mm. Ig, and that after one and 


one-half hours was 81 mm. Hg. This constituted a prevention in the rise of intra- 


12. Scheie, H. G., and Frayer, W. C.: Ocular Hypertension Induced by Air in the Anterior 
Chamber, Arch. Ophth. 44:691, 1950. 
13. Barkan, O.: Glaucoma Induced by Air Blockade, Am. J. Ophth. 34:567, 1951. 


. 


ARCHIVES OF OPHTHALMOLOGY 


Mm. mercury (Schiotz) 


Time in minutes 


Chart 2.—Kffect of Dibenamine in preventing rise in tension following injection of air into 
anterior chambers of rabbits. Course of average tensions in 10 control and 17 dibenaminized 
animals, as measured with the Schigtz tonometer. 


Mm mercury (Schictz) 


i 
30 
Time in minutes 


Chart 3.—Effect of Dibenamine in preventing rise in tension following injection of air into 
anterior chambers of dogs. Course ot average tensions in 10 control and 10 dibenaminized 
animals, as measured with the mercury manometer. 
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ocular pressure after the onset of air glaucoma in dibenamized as compared with 
control dogs of 31 mm. Ig after ene hour and 35 mm. after one and one-half hours. 
It is interesting to note that in this series, which is considered to have yielded our 
most reliable data, the reduction in peak tension caused by Dibenamine is of the 
same order of magnitude as that first noted clinically by Christensen and Swan. 


CLINICAL OBSERVATIONS 

In our clinical study we employed Dibenamine in a dose of 5 mg. per kilogram 
of body weight in the treatment of acute glaucoma in five eves of four patients 
(Chart 4). The patients selected were those admitted because of mereased ocular 
tension which did not respond to the usual methods of medical treatment. In three 
eyes the tension decreased by increments of 18, 16, and 20 mm. Ig, respectively, 
in three and one-half to four and one-half hours and remained at these lower levels 
for at least 24 hours. In two eves the ocular tension was unaffected by Dibenamine. 
Cardiovascular etfects noted previously by other authors were corroborated. 
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Hours before dibenamine Hours after dibenamine 


Chart 4.—Course of intraocular tension before and after administration of Dibenamine in 
five human eyes with acute glaucoma whick did not respond to other medical treatment. 


Parient S. had chronic simple glaveoma of the open-angle type. An iridencleisis 
had been performed on the right eye about one month previously; this had been followed by 
repeated hemorrhages into the anterior chamber, resulting im an organized exudate which 
covered the pupillary area. Vision was reduced to perception of hand movements: only, and 
the visual fields showed marked concentric contraction, with loss of the lower quadrants. No 
previous operation had been performed on the left eye. With correetion, the visual acuity was 
6/21, and the visual fields showed marked concentric contraction, with the central fields reduced 
to a small area in the upper quadrants, including fixation 

lor 48 hours before the administration of Dibenamine the ocular tension had ranged from 
38 to 48 mm. Hg in the right eve and from 48 to 51 mm. Hg in the left eye in spite of intensive 
miotic therapy, including administration of 1.5¢0¢ carbachol (Carcholin) four times a day. Four 
and a half hours after the administration of Dibenamine the tension in the right eye had 
decreased from a maximum of 48 mm. Hg to a level of 30mm. Ig, and the tension in the left eye 
from 51 to 35 mm. Hg. The intraocular tensions remained at these levels for about six hours, 


after which they gradually increased and reached the previous levels by about the 22d hour 
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Blood pressure before administration of the drug was 129/80 in the prone position and 
116/82 in the erect position; two hours after administration of Dibenamine it was 120/74 in 
the prone position and 88/70 in the erect position, and 24 hours after administration it was 
114/64 in the prone position and 110/62 in the erect position. The pulse rate was 68 per minute 
oefore administration; it then increased, reaching 92 a minute after two hours, where it 
remained for six hours, after which it gradually decreased, reaching 74 per minute 24 hours 
after administration. Thrombophlebitis developed at the site of intravenous injection; this 
responded well to local therapy. 

Patient 2.—-J. H. had acute glaucoma secondary to severe chronic granulomatous uveitis, 
of long standing. The left eye had been enucleated previously. The visual acuity of the right 
eye was 6/60, and there were many old keratic precipitates and a moderate flare. The intra- 
ocular tension ranged from 55 to 60 mm. Hg in spite of all local therapy. 

The ocular tension remained at 60 mm. Hg for eight hours after administration of Diben- 
amine, at which time systemic antibiotic and intravenous foreign protein therapy was instituted. 
In the following eight hours the tension decreased from 60 to 14 mm. Hg. Since this reduction 
occurred after the theoretical period of maximum action of Dibenamine, and since other thera- 
peutic measures had been instituted, its exact cause must remain in doubt and cannot be 
attributed solely to Dibenamine. 

The blood pressure before administration of Dibenamine was 128/80; 24 hours after admin- 
istration it was 115/70. The pulse rate was 86 per minute before administration of the drug, 
then increased two and one-half hours after its administration to 116 a minute for a three-hour 
period, during which time the patient exhibited considerable anxiety because of palpitations. 
Thereafter, the pulse rate gradually decreased and was 80 per minute 24 hours after adminis- 
tration 


Parienr 3G. C. had acute glaucoma of the narrow-angle type in the right eye. The 
visual acuity of this eye was limited to perception of hand movements at 1 meter; the eye was 
injected and photophobic; the pupil was fixed in midposition; there was corneal edema, and the 
light field was full. Intraocular tension had remained at greater than 60 mm. Hg despite intensive 
miotic therapy, although an isolated reading of 40 mm. Hg had been recorded. 

Three and one-halt hours after the administration of Dibenamine the ocular tension decreased 
from over 60 to 40 mm. Hg, where it remained for over 24 hours. 

The blood pressure before institution of the drug was 180/90 in the prone position and 
160/95 in the erect position; two and a half hours after administration of Dibenamine it was 
120/70 in the prone position and 50/40 in the erect position, and after 24 hours it was 170/90 
in the prone position and 150/90 in the erect position. The pulse rate was 72 per minute before 
administration of the drug; three and one-half hours after administration it reached 100 a 
minute, where it remained for 10 hours after which it gradually decreased, reaching 84 a minute 
24 hours after administration of Dibenamine. A mild phlebitis developed at the site of intra- 
venous injection; this subsided in a few days with local treatment. 

Patient 4.--P. M. had absolute glaucoma after severe ocular trauma and intracapsular 
cataract extraction in the right eye. Increased ocular tension had been relieved on two previous 
OCCASIONS by eye lodialyses. 

The ocular tension before administration of Dibenamine was 88 mm. Hg and remained at 
this level for seven hours after its administration. The blood pressure before administration of 
the drug was 220/110 and remained at approximately this level after injection. Postural altera- 
tions in blood pressure were not investigated because of the general state of the patient. 

Parient 5.—Ina filth patient, with acute glaucoma of the narrow-angle type, the administra- 
tion of Dibenamine had to be discontinued because of the development of extreme mental con- 
fusion, bordering on delirium. 


COMMENT 
evidence has been presented in a small number of cases to corroborate the 


tension-reducing effect of Dibenamine first reported by Christensen and Swan, and 
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more recently summarized by Mullen and Leopold.'' | In the treatment of acute 
glaucoma in five eyes of four patients, significant reductions in intraocular tension 
following the administration of Dibenamine were recorded in three. These 
decreases came about during the theoretical period of maximum action of the drug. 
Dibenamine had no appreciable effect upon ocular tension in two eyes. There was 
no significant effect upon resting blood pressure except for a moderate decrease 
of systolic and diastolic levels ina patient who was mildly hypertensive. Orthostatic 
hypotension and tachyeardia were demonstrated in the cases indicated. 

Secause the above clinical trials suggested that Dibenamine gave rise to definite 
reductions in ocular tension in eyes with acute glaucoma, an attempt was made to 
confirm and elaborate upon its ocular effects in experimental animals. Its effect 
upon the diffusion into the aqueous humor of systemically administered sub- 
stances of different molecular sizes was first investigated. Studies with freely dif- 
fusible fluorescein, of small molecular size, were inconclusive because of technical 
difficulties. It was demonstrated, however, that Dibenamine had no effect upon the 
passage from the blood to the aqueous of paraaminohippurate, of intermediary 
molecular size, or inulin, of large molecular size. Although these studies were 
rather limited, they give no indication that Dibenamine produces any significant 
change in the permeability of the blood-aqueous barrier. 

Procedures to indicate changes in flow of aqueous produced by Dibenamine 
were then carried out. In these experiments changes in the rate of flow of aqueous 
from cannulized eyes against constant, but slightly subnormal, pressures were 
estimated. After administration of the drug there were constant but significant 
decreases in the flow of aqueous under these conditions. Since intraocular pres- 
sures remained constant, outflow from the eyes through normal channels could be 
assumed to have remained constant also. The decreases in outflow shown above 
would, then, indicate that Dibenamine had caused a decrease in the production of 
aqueous. 

Evidence has been produced to show that Dibenamine has a definite tension- 
reducing effect in experimentally induced glaucoma in animals. In two series of 
control animals the complete replacement of aqueous by air was seen to instigate 
a train of circumstances which gave rise to pronounced and sustained increases in 
intraocular pressure. In two other series of animals which had received Dibenamine 
prior to the onset of air glaucoma, a definite prevention of rise in tension to max- 
imum levels was demonstrated. In a final series, it was shown that Dibenamine 
reduced intraocular pressure from previously sustained maximum levels. 

The elevation of pressure in the above animals presumably was mechanical, due 
to the obstruction of outflow of aqueous. Dibenamine, therefore, of necessity 
exerted its effect by lowering the peak level to which aqueous could be secreted into 
the eye, a mechanism suggested by Christensen and Swan after their observation of 
tension reduction in the face of iris bombé. Since the tension-lowering effect of the 
drug cannot be correlated directly with changes in systemic blood pressure, a local 
ocular action is the most likely explanation. Several possibilities have been sug- 
gested or come to mind: 


14. Mullen, C. R., and Leopold, I. H.: Adrenergic Blocking Agents in Treatment of Glau- 
coma, A. M. A. Arch. Ophth. 46:549, 1951. 
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1, Dibenamine may exert its effect by means of changes produced upon intra- 
ocular musculature, Christensen and Swan, however, have shown that Dibenamine 
produced no change in the accommodative mechanism, nor could decreases in ocular 
tension be correlated with the onset, intensity, or duration of pupillary changes. 
2. It is also possible that Dibenamine might have an effect upon the osmotic 
relation between the plasma and the intraocular fluids. There is, however, no evi- 
dence to indicate such a mechanism. 
3. The most likely remaining possibility is that Dibenamine has an effect upon 
the elaboration of aqueous. ‘This could be brought about by changes in capillary . 
pressure and permeability, even though systemic blood pressure is not altered. Dif- 
fusion experiments cited above did not bear out this theory. Since Friedenwald 
and Buschke '* produced evidence suggesting that epinephrine plays a role in the 
mechanism of aqueous production, the reductions in aqueous formation caused by 
Dibenamine may well be mediated by a blockage of this action of epinephrine. In 
any event, the positive evidence from our experimental investigations suggests that 
Dibenamine gives rise to a decrease in the formation of aqueous humor. 


SI 


MMARY 


Dibenamine produced no change in the passage of systemically administered 
inulin or paraaminohippurate across the blood-aqueous barrier in animals. 
Significant decreases in the flow of aqueous from animal eves under constant 
pressure were caused by Dibenamine. 
\dministration of Dibenamine prevented the attainment of peak pressure in ani 
mal eyes with air glaucoma and reduced maximum pressures, once attained. 
Dibenamine caused significant reduction in ceular tension in three of tive human 
eyes with clinical acute glaucoma. 
The evidence presented suggests that Dibenamine causes a decrease in the 
formation of aqueous humor, 


15 Kriedenwald, J. S., and Busehke, W Role of Ipinephrine in Formation of Intraocular 


Fluid, Am. J. Ophth. 24:1105, 1941 
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HYDROCORTISONE (HYDROCORTONE) ACETATE 
IN OPHTHALMOLOGY 


JOSEPH LAVAL, M.D. 
NEW YORK 


YDROCORTISONE acetate (Compound is similar in appearance to 
cortisone (Cortone) acetate; it is a milky suspension, and the vial must: be 
well shaken before using. It is to be kept at room temperature. 

Hydrocortisone, like cortisone, may be given subeonjunctivally, or it may be used 
in the form of eye drops. Tlowever, it should not be given by mouth, nor should 
it be administered intramuscularly. By the two latter routes hydrocortisone has less 
than half the efficacy of cortisone; given subconjunctivally or im the form: of eye 
drops, hydrocortisone is immeasurably superior to cortisone and, im fact, ts effiea- 
clous where cortisone and corticotropin (NCTE) are both ineffective, 


To make a 0.59% solution for use as eye drops, each cubie centimeter of the 


hydrocortisone is mixed in 3ce. of suitable diluent... For injections, 


the hydrocortisone is used, direetly from the vial, O.5 ce. being given every six or 
seven days. Four or five drops of tetracaine hydrochloride solution 1s 
instilled into the conjunetival sae of the eve, and then an applicator, well soaked in 
1 cocaine, is apphed under the lid or im the lower cul-de-sac, depending on whether 
the Injection will be given above or below. \While the cocaine 1s being applied, 0.5 
ce. of hydrocortisone acetate is drawn up inte a hypodermic syringe, using a 
25-gauge needle. The cocaine applicator is removed, and the hydrocortisone ts 
gently and slowly injected in the area where the cocame was applied. There ts no 
pain, after-reaction, or swelling of any part except for a balloonimg of the con 
junetiva at the site of the injection, The patient does not have to be warned of any 
alter-pain or of the necessity to apply compresses for subsequent discomfort. ‘There 
is none. Cortisone acetate may be prescribed to be taken simultaneously by mouth 
in doses of 25 mg. every four hours around the clock, or in larger or smaller doses, 
at the discretion of the ophthalmologist; there is no contraindication to using the 
hydrocortisone locally in the eve and at the same time giving cortisone acetate by 
mouth or intramuscularly. 


REPORT OF CASES 


Mrs. N. P., a white woman aged 57, a housewile, had been under the care of an ophthalmolo- 
gist for 10 weeks for the treatment of keratitis and uveitis of the right eye, presumably due to 
a “virus infection.” She had been seen in consultation by several other ophthalmologists. She 

1. Hydrocortisone acetate is dispensed by Merck & Company, Inc., in 5 ce. vials under the 
brand name of Hydrocortone Acctate, each cubic centimeter containing 25 mg. of hydrocortisone 
acetate. The original cost was $12 for the 5 ce.; at the time this paper was prepared for publi 
cation the price had been reduced to $8 


2. Such as the vehicle put out by the [so-Sol Company, Brooklyn 
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had been given cortisone, sulfacetimide, and atropine for local use; complete physical and dental 
examinations had revealed nothing of importance. The Wassermann reaction was negative. 

I saw her first on June 20, 1952, at which time the right eve was moderately injected. The 
cornea had a peculiar, glazed appearance, like ground glass; the pupil was moderately dilated, 
the upper lid was. slightly ptosed, and photophobia was minimal. Slit-lamp examination 
showed pronounced stippling of the corneal epithelium, extreme thickening of the corneal stroma, 
and many folds in Descemet’s membrane. Only a few 


moderate-sized deposits were visible 
Phe fundus could not be 


seen in detail, owing to the changes in the cornea and to some cloudi- 


ness of the vitreous. Tension in each eye was 20 mm., the upper limit of normal with my 


tonometer being 30 mm. Vision was 20/804, with correction in the right eye and 20/20 with 


correction in the left eye 
On the assumption that a virus might well be responsible for the chronic uveitis, the patient 


was given 10 ce. of sodium iodide (1 gm.) intravenously and was instructed to use 0.2% solution 


of scopolamine hydrobromide as eye drops three times daily 


The sodium iodide was given daily 
for the next three days, with no improvement in the ocular status. On the fifth day tension in 
the right eye had risen to 35 mm. The scopolamine was discontinued, and 1 drop of 0.1% 
diisopropyl fluorophosphate (Floropryl) was ordered to be used nightly. Three days later the 
tension had fallen to 23 mm.; tension in the normal (left) eve remained at 20 mm 


At this time, June 28, cortisone acetate, to be given in doses of 25 mg. every four hours 


around the clock (150 mg. in 24 hours), was ordered, and 5 minims (0.30 ce.) of Coley’s toxin 
was given intramuscularly. Three days later the eye looked no different than at the first visit 
except that more deposits had developed. At this time the patient was admitted to Manhattan 
I-ye, Ear and Throat Hospital, where the oral administration of cortisone acetate was continued 
and typhoid vaccine was given intravenously. Simultaneously, aureomycin, 250 mg. four times 
daily, was given by mouth. The patient had satisiactory rises in temperature, but the eye looked 
no better and the tension rose to 40 mm. On July 9, eight days after admission, an iridectomy 
ab externo was performed, and the tension was reduced to 15 mm. The typhoid vaccine and 
aureomycin were continued until July 12. The patient was then given corticotropin intravenously, 
in daily doses of 25 mg. for four days. There was no improvement in the ocular status: The 
cornea still had a ground-glass appearance, the folds and deposits persisted, and the fundus 
could not be visualized 

On July 18 the patient was discharged from the hospital; tension in the right eye was. still 
15 mm., but there was no improvement in vision or in the appearance of the eye. She was then 
given five injections of corticotropin gel intramuscularly and continued to receive 1% atropine 
locally in the eye three times a day. On July 28 the sedimentation rate was determined because 
of a persistent temperature of 100 bk. It was reported as 17 mm. in one hour. She was given 
chloramphenicol (Chloromycetin), 250 mg. every four hours for tive days, and on Aug. 4 the 
sedimentation rate was 18 mm. in one hour. On Aug. 1 a streptococcic infection was found in 
the patient's three remaining teeth, and in desperation these teeth were extracted. Vision at this 
time, Aug. 6, was limited to finger counting at 3 it. (90 em.). She was given 0.5 ce. of cortisone 
acetate subconjunctivally. This dose was repeated on Aug. 11 and Aug. 18. Tension was between 
18 and 20 mm. in the right eye; vision was still limited to finger counting at 3 ft.; the ground- 
glass appearance of the cornea persisted; fresh deposits were seen on Descemet’s membrane, 
and the fundus could not be visualized 


On Aug. 25 hydrocortisone acetate was obtained, and 0.5 ce. was given subconjunctivally. 
On Sept. 2 vision was improved to 20/40 with +1.00 sph +0.50 cyl, axis , the first time 


any lens was accepted, At this time another 0.5 ec. of hydrocortisone acetate was injected. On 
Sept. 23 the last of four injections was given, making a total of 2 cc. of the solution, or 50 mg. 
of hydrocortisone. At this time the fundus was clearly seen, and no pathologic condition was 
noted. The cornea was normal in thickness. Examination showed no folds, but revealed a few 
old, large pigmented deposits on Descemet's membrane, no cells in the aqueous, and a small tuit 
of blood vessels on the back of the cornea at 5 o'clock. When the patient was next seen, 10 days 
later, on Oct. 3, this tuft of vessels had disappeared, and the corneal deposits were smaller and 
fewer. The patient was using drops of 0.2% scopolamine hydrobromide, one every other night, 
and drops cf 0.5% cortisone acetate every three hours. At her next visit, on Oct. 20, vision was 
20/25+4- in the right eye with a correction of +1.75 sph. 
the tension was 20 mm. Treatment was 


+0.50 cyl, axis 90, and 


discontinued. 
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On Nov. 28 there was a slight recurrence, with reduction of vision to 20/504- with correc- 
tion, slight conjunctival injection, a few folds, some edema of the epithelium, and a few cells 
in the aqueous, but no deposits. Tension was 20 mm. in each eye. An injection of 0.5 cc. of 
hydrocortisone acetate was given subconjunctivally, and 0.2% scopolamine hydrobromide was 
ordered. At this time, instillation of hydrocortisone acetate, 0.5%, every hour was ordered, as 
hydrocortisone had become available at all pharmacists, and the instructions for making the 
ophthalmic solution were given to the druggist. When the patient returned, on Dec. 3, vision was 
20/30+4-, and the eye appeared normal. Use of the hydrocortisone drops, every three hours, 
was continued. On Dec. 18 vision was 20/25, and instillation of the drops, every four hours, was 
continued. 

At the time of the recurrence, Nov, 28, complete physical and laboratory examinations were 
made again by another physician, with completely normal results. A Mantoux test with old 
tuberculin gave negative reactions in dilutions of 1: 1,000,000; 1: 100,000, and 1: 1,000. Roent- 
genograms of the chest and of the bones of the hands and feet showed no evidence of sarcoid. 
Ii there is another recurrence, I shall make further studies to see whether the case is one of 
sarcoidosis of the eye. 

Case 2.—Mr. L. E. S., a white man aged 58, a salesman, had chronic uveitis for three 
months, during which time his ophthalmologist had tried cortisone acetate by mouth, cortico 
tropin by injection, cortisone acetate subconjunctivally and in the form of eye drops, and atropine 
locally. Complete physical examination and laboratory studies revealed nothing of importance ; 
nine abscessed teeth had been extracted. When I first saw the patient in consultation, on Nov. 7, 
1952, the left eye was normal in all respects, with corrected vision of 20/20. Vision in the right 
eye was 3/70, not improved; the eye was slightly injected; the pupil was moderately dilated ; 
the cornea had a cloudy, ground-glass appearance ; the palpebral fissure was somewhat narrowed, 
and there was some photophobia. Slit-lamp examination revealed many old and new deposits 
on Descemet’s membrane, a thickened corneal stroma with many folds, and cloudy aqueous 
The right fundus could not be seen; only a dull red retlex was obtained. 

The patient was given 0.5 ce. of hydrocortisone acetate subconjunctivally and a 0.59 solution 
of hydrocortisone acetate to be used as eye drops every hour. Use of the atropine drops was 
continued. 

On Nov. 12, five days later, the cornea had cleared completely in the periphery, leaving a 
central area which still had the ground-glass appearance, with many folds in Descemet’s mem- 
brane. Vision was 3/70+4+-, not improved with glasses. Another 0.5 ce. of hydrocortisone acetate 
was injected subconjunctivally, and on Nov, 17 vision was 3/40, or 10/604 with a correction of 

+-1.50 1D. axis 90. No new deposits were seen, and only a few old ones remained below, The 
central involved area of the cornea was still swollen. On Nov. 22 vision was 10/50-+ with 

0.50) sph +1.75 cyl, axis 90, which was his old prescription. The fundus details were 
Clearly visible; the folds in Descemet’s membrane were smaller, and the stromal thickness was 
almost normal. Another 0.5 ce. of hydrocortisone acetate was injected subconjunctivally, and the 
patient was referred to his ophthalmologist for further injections. He received three more 
injections of hydrocortisone acetate subconjunctivally, and on Jan. 17 his attending ophthalmolo- 
gist reported that vision was 20/30 with —0.50 sph. $1.25 cyl, axis 90. There were no corneal 
deposits and no cells in the aqueous; the cornea was normal in thickness, and the globe was 

not injecte d 


COMMENT 


Steffenson * recently stated: 


I have used hydrocortisone acetate suspension topically in a total of only 68 cases. Since 
cortisone is so effective in a variety of ocular diseases, it 1s difficult to judge the relative merits 
of the two drugs clinically. The fact that there is no uniformity in the severity of ocular lesions 
and that the etiology of certain ocular lesions may vary further complicates the comparison of 
these two drugs by clinical studies alone. To date I have noted no selective activity, i.e. I 


have found no ocular lesions that would respond to one drug and show no response to the other. 
3. Steffensen, FE. H.: Corticotropin, Cortisone, and Hydrocortisone in Treatment of Ocular 


Disease, J. A. M. A. 18§0:1660 (Dec.) 1952. 
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It is my impression, however, that the action of hydrocortisone is slightly superior to that of 


cortisone. Some proof of this may be derived from three cases of acute iritis in which the 


response to cortisone was poor but there was a more rapid improvement when therapy was 


changed to hydrocortisone. In another instance of bilateral iritis, one eye was treated with 


cortisone while the more severely involved cye was treated with hydrocortisone It is of interest 
to note that the hydrocortisone-treated eye cleared completely in 9 days, while 28 days were 
required for complete resolution in the cortisone-treated eve. In the final analysis, however, it 
appears that the relative merits of these two drugs in the treatment of ocular 


determined in the laboratory on standardized lesions 


lesions must be 


I have had oceasion to use hydrocortisone topically in 12 cases, but only in the 
2 here reported was any attempt made to compare the relative merits of cortisone 
and hydrocortisone, 1 suggest that only in those cases in which improvement with 
cortisone is slow or very poor should hydrocortisone be used as drops or by subcon- 
junctival injections. 

Dr. Stetfensen further stated 


The beneficial effeet of the drugs after surgical treatment for glaucoma depends mainly on 
the ability of these adrenal cortical steroids to suppress fibroblastic proliferation, keeping the 
wound open until the drainage channels are well established. 


However, he gives no clinical or laboratory evidence in support of his statement. 

Dr. Coles and 1 * recently reported our results with rabbits, using cortisone 
acetate to prevent, or, rather, to inhibit, proliferation of fibroblastic tissue after 
trephining the sclera, We think the evidence is good that cortisone inhibits the 
fibroblastic reaction, 


Dr. H. Kirschner referred the first patient and Dr. J. J. Van Buren referred the second. 


4. Laval, J., and Coles, Ro S.:) Role of Cortisone in Glaucoma Surgery, A. M. A. Arch. 
Ophth. 49:168 (Feb.) 1953 
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ASPIRATION BIOPSY IN INTRAOCULAR TUMORS 


JOHN C. LONG, M.D. 


WILLIAM C. BLACK, M.D. 
AND 
DANIELSON, M.D. 
DENVER 


RALPH W. 


— progressive advance in the clinical diagnosis of intraocular tumors, 
there are occasional cases in which diagnosis is doubtful. Most confusion 
arises from inability to distinguish between serous retinal detachment and detach- 
ment which is partly solid and partly serous, In the days before successful retinal 
detachment surgery, no great harm was caused by the removal of the eye on sus- 
picion of tumor. The eye was destined to blindness under any circumstance, With 
the present high rate of cures following retinal detachment surgery, enucleation is 
not considered unless there is very strong evidence of tumor. Usually careful 
clinical study of the eye will make the diagnosis of intraocular tumor almost certain. 
Rarely, owing to hazy media or very high detachment, reasonable doubt as to the 
presence of tumor may exist. In such cases aspiration biopsy has been suggested. 

Intraocular biopsy by scleral puncture is not a new procedure. Von Grosz," 
in 1895, successfully employed it in the diagnosis of malignant neoplasm of the 
choroid. Meisner * reported finding tumor cells in’ five of six cases which 
aspiration biopsy was done. Additional use of this technique has been reported 
by Esser *; Scheftschuk-Nadeschdinskaja*; Jaensch®; Popovie®; Velhagen 
Gonzales Vanrell, Pateyro, and Grosso, and Veasey.® Raverdino moditied the 

From the Laboratory of Ophthalmic Pathology and Research, University of Colorado 
School of Medicine, and St. Luke’s Hospital. 

1. Von Grosz, Uber das Sarkom der Uvea, Arch. Augenh. 100-101: 236-246, 1929 

2. Meisner, W.: Zur Diagnose des Aderhautsarkoms, Klin. Monatsbl. Augenh, 70:722-732, 
1923. 

3. Esser, Fo: Zur Diagnose des Aderhaut-Sarkoms, Klin. Monatsbl Augenh, 73:192-194, 
1924. 

4. Scheftschuk-Nadeschdinskaja, J.: Zur Diagonstik der Uvealsarkome, Russ. Ophth. J. 
1:46, 1926; abstracted, Klin. Monatsbl. Augenh. 76:598, 1926. 

5. Jaensch, P. A.: Die Prognose der Enukleation beim Melanosarkom der Uvea, Klin. 
Monatsbl. Augenh. 84 :649-662, 1930 

6. Popovic, J. M.: Zur Diagnose des Aderhautsarkoms: Modifikation der Meisnerschen 
Punktion zwecks mikroskopischer Feststellung des Aderhautsarkoms, Klin. Monatsbl. Augenh. 
86 816-819, 1931. 

7. Velhagen, K.: Uber die diagnostische Punktion bei Verdacht auf Sarkom der Aderhaut, 
Klin. Monatsbl. Augenh. 107 :354-361, 1941. 

8. Gonzales Vanrell, F.; Pateyro, P.. and Grosso, O.: Contribucién de la citologia en el 
diagnéstico del melanoma coriodeo, Arch. Soc. oftal. hispano-am. 10:579-591, 1950. 

9. Veasey, C. A., Jr.: Intraocular biopsy, Am. J. Ophth. 34:432, 1951. 

10. Raverdino, E.: La biopsia intrabulbare, Boll. ocul. 10:146-158, 1931. 
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procedure by removing a bit of choroid with capsule forceps after trephining the 
sclera. In this way he was able to diagnose purulent choroiditis, melanoblastoma, 
and chronic granuloma of the choroid. Prolapse of the vitreous occurred during 
two of these examinations. Oxilia and Pizzetti’! have demonstrated neoplastic 
cells in the aqueous and vitreous in two cases. These observers voided the tumor 
with the needle, relying on finding cells in the fluids. 

Aspiration biopsies were done in the following cases. 

Case 1—-P. G., an &-month-old boy, was first seen on Dec. 21, 1945. He had been born 
at term, weighing 7 Ib. (3,175 gm.), on March 29, 1945. Development had been apparently 
normal until July 5, when he was severely beaten by a psychopathic man. After this trauma, 
the child never sat up or held up his head, and he had frequent convulsions. Examination 
revealed a yellowish-white pupillary reflex in each eye, due to a mass which seemed to fill 
almost the whole vitreous cavity and apparently came in contact with the lens. Blood vessels 
could be seen on the surface of the smooth mass. The corneas and lenses were clear. 
synechia was present in the right eye. No dentate processes were seen. 


Posterior 


Some difference of opinion existed as to the diagnosis, and at the suggestion of Dr. James 
Is. McNaught, professor of pathology, an exploratory aspiration was decided upon. After con- 
junctival incision and tenotomy of the lateral rectus, a scleral incision was made, between two 
traction sutures. No solid tissue, but a considerable volume of clear amber fluid, was obtained. 
After removal of the fluid the eyeball collapsed but there was no change in the appearance of 
the white membrane, as seen through the pupil. The aspirated fluid was submitted to Dr. 
Harold Palmer, pathologist at Children’s Hospital, for immediate examination. Smears were 
made of the centrifugalized fluid. The report follows: “Smears of the fluid sediment reveal 
highly pigmented mononuclear cells, a very few carrot-shaped cells, and a very occasional poly 
morphonuclear neutrophile. These cells are found singly. The majority are poorly preserved 
and do not retain minute structure None are clumped or in organized groups, to suggest 
neoplasia. Mitotic figures are not found.” In view of the absence of evidence of tumor, 
the lateral rectus was replaced and the eyeball retained. Within a few days the eye had 
the same appearance as before the aspiration had been done 


This case was probably one of retinal dysplasia. Our lack of experience with 
this condition at the time led us to suspect retinoblastoma. ‘The diagnosis was 
further confused by the history of severe trauma and the absence of prematurity. 
The aspiration biopsy prevented a needless enucleation. 


Case 2.—kK. L., a woman aged 49, had noted blurring of vision of the right eye for two 


month Phe macula was not imvolved, and vision was 20/20. There was an inferior detach 
ment, which appeared serous. No tears were found, but there was extensive alteration of pig 
ment near the ora bilaterally Pransillumination was consistently noncontributory. Bed rest 
and binocular bandaging resulted in incomplete subsidence of the detachment There was 


reasonable doubt among the consultants as to the presence of tumor. On Oct. 8, 1951, the 
clera infertorly was exposed through a conjunctival incision after tenotomy of the inferior 
rectus musele. By Stine’s method, and also by direet ophthalmoscopie localization, the highest 


pomt of the detachment was tound to be locate 


14. mm. posterior to the limbus in the midline 
inferiorly \ scleral incision, 1 mm. long, was made at this point 
sutures \ short-beveled I8-gauge needle attached to 


between two intrascleral 


a small syringe was gently introduced 


into the choroid and rotated while aspiration was carried out. No subretinal fluid was found 


but a small droplet of bloody fluid was obtained. This was ejected 


upon a microscope slide 
\spiration was repeated after slight maceration of the choroid 


with the knife tip. Droplets 


on the slides were examined immediately, and neoplastic cells and pigment were found. The 


intrascleral sutures were tied, closing the tiny scleral wound. An attempt was made to de stroy 


any tumor cells that might have escaped by swabbing the surrounding sclera with 2% iodine, 


Il. Oxilia, F., and Pizzetti, Sul valore diagnostico dell'esame citologico dell’umor acques 


in alcum tumore coroideali, Ann. ottal. e clin. ocul. 8:239-246, 1950 
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followed by thorough irrigation. Enucleation followed immediately. Sections of the enucleated 
eye revealed the presence of malignant melanoma of the choroid, fascicular in cell type, contain 
ing little pigment. At the time of this report, one year later, there is no evidence of recurrence 
or metastasis. 

Case 3.—M. A., a white man aged 32, had noticed blurred vision of the right eye for six 
weeks. A round detachment was seen above the macula, with a larger, serous detachment in- 
feriorly. On Aug. 21, 1952, a small scleral incision was made over the highest part of the de- 
tachment, and fluid was aspirated with a 24-gauge needle. Examination of this fluid revealed 
no tumor cells. After withdrawal of the fluid, the ophthalmoscopic appearance was more 
typically that of a solid detachment. nucleation was therefore carried out, without further at- 
tempts at biopsy. There was a lapse of approximately 15 minutes between aspiration and 
enucleation. [Examination of the enucleated eye demonstrated a malignant melanoma of the 
choroid. 


In this instance, although aspiration biopsy failed to reveal tumor cells, removal 
of subretinal fluid made the diagnosis possible. The occasional advantage of this 
procedure was indicated by Reese.'* He also pointed out that tumor cells cannot 
enter the subretinal fluid in melanoma of the choroid until the tumor has perforated 
the lamina vitrea. In our case the lamina in the area adjoining the serous detach- 
ment was not perforated. 

In an attempt to evaluate the method, aspiration biopsies were made immedi 
ately after enucleation on eight eyeballs containing intraocular tumors. The clinical 
diagnosis seemed so certain that enucleation was employed as the primary proce- 
dure. The aspiration was done within a few seconds after enucleation in order 
accurately to simulate the preenucleation biopsy. The tumor in the enucleated eye 
was localized by transillumination, and a tiny scleral incision was made over the 
tumor. A 24-gauge needle with syringe attached was inserted into the tumor, and 
aspiration was carried out as the needle was rotated. The material obtained, con 
sisting usually of tiny droplets, was spraved upon a slide and air-dried. The dried 
droplets were more satisfactory for interpretation than smears made after the 
fashion of blood smears. Slides were air-dried and either stained immediately or 
preserved in formaldehyde solution for convenient staining. Slides fixed in formal 
dehyde solution were superior to the unfixed slides. Tlematoxyvlin and eosin and 
the Papanicolaou stain were used. .\fter completion of this series, we were advised 
by Dr. Walter T. Wikle, director of the Iextoliative Cytology Laboratory at the 
University of Colorado, that fixation of the wet slides with alcohol-ether fixative, 
as deseribed by Papanicolaou and Traut,'’ would furnish a clearer picture for study 
than the dried, formalin-fixed slides. We propose to try this method in the future, 
although in an attempt to determine the presence of tumor before enucleation air 
drying is satisfactory and less time-consuming than the other method, 

Our experience with postenucleation aspirations is presented, 

Case 4.—B. K., a woman aged 57, noted blurred vision of the left eye in January, 1950. A 
diagnosis of malignant melanoma of the choroid was made in April, 1950. She refused to under 
go enucleation. By March, 1952, a large tumor mass was seen projecting into the vitreous 
from the temporal part of the choroid. Enucleation was done on March 14, 1952, and aspiration 
of the tumor was performed immediately Phe biopsy was reported as follows: “Tumor cells 

12. Reese, A. B.: Can Malignancy Be Diagnosed on a Study of the Subretinal Fluid? Am. 
J. Ophth, 31:614-615, 1948 

13. Papanicolaou, G. N., and Traut, H. F.: Diagnosis of Uterine Cancer by the Vaginal 
Smear, New York, Commonwealth Fund, 1943, p. 5. 
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are very numerous, and loosely arranged and contain plump, spindle-shaped nuclei. Nucleoli are 
present in most cells but stain very faintly.” Sections of the eye showed malignant melanoma. 
type spindle cell B, with moderate pigmentation 


Case 5 \.S., a man aged 45, had noted blurred vision for two weeks \n elevated mass, 
mottled with brown pigment, was seen in the inferior temporal quadrant. With the slit lamp 
and Hruby lens, blood vessels and clumps of pigment were seen in the mass beneath the retinal 
layer \ serous detachment was present inferiorly. The mass could not be transilluminated 
nucleation and immediate aspiration were done on Oct. 7, 1952. Aspirated material showed 
tumor cells contaming plump nuclei, without definite nucleoli (Fig. 1). Lines or folds in 
the long axis of the nuclei were common. Sections of the eye showed malignant 
type spindle cell A 


melanoma, 


Cast 6h. W., a man aged 48, had noted blurred vision of the left eye for two months. An 
elevated mass was found involving the macula and the adjacent temporal area. The appearance 
of the blood vessels and the contour indicated a solid detachment. There was a serous detach 
ment inferiorly. Enucleation was done on March 4, 1952, and aspiration of the tumor was 
performed immediately. Aspirated material showed groups of tumor cells containing abundant 
pigment. The cells were plump spindle cells with faint nucleoli (Fig. 2). Seetions of the 
eye showed malignant melanoma, type spindle cell B 


Cask 7B. S., a white girl aged 18 months, had shown a white pupillary reflex and con 
Junctival congestion for a few days. Through the pupil, a gray lobulated mass was seen nearly 
filling the vitreous chamber, The appearance was consistent with that of retinoblastoma. X-ray 
examination showed calcification. Enucleation was done Sept. 10, 1952, followed immediately 
by aspiration of the tumor. The aspirated material revealed groups of heavily stained tumor 
cells One group presented a few impertect rosettes. Leucocytes and red blood cells were 
numerous. Sections of the globe showed a very large retinoblastoma 

Case &.—S. J., a 19-month-old boy, had shown a gray pupillary reflex for cight weeks. 
The eyeball presented the typical appearance of retinoblastoma Ihe eyeball was removed 
on Oct. 21, 1952, and immediate aspiration was done. ‘Tumor cells were found singly and in 
small groups (hig. 3). Sections of the globe confirmed the diagnosis of retinoblastoma. 

Cask 9. -H. H., a white man aged 70, had noted blurring of vision of the right eye for three 
months. Two weeks before admission the eye had become red and painful, and light perception 
had been lost. The conjunctival vessels were congested; the cornea was steamy. The iris pre- 
sented the typical appearance of rubeosis, and a small hemorrhage was present in the anterior 
chamber. ‘Turbidity of the vitreous prevented inspection of the fundus. Transillumination 
was noncontributory. Intraocular pressure (Gradle-Schigtz) measured 50 mm. The appear- 
ance and history were consistent with glaucoma secondary to occlusion of the central retinal 
vein. Enueleation was done Novy. 24, 1952. A smooth, dark-brown mass was found projecting 
trom the sclera near the optic nerve. Transillumination of the enucleated globe showed a large 


opaque zone surrounding the protruding mass. Aspiration was carried out, and tumor cells 


r 
slightly more elongate nuclei. Nucleoli were few and indistinet. The amount of brown granular 


were found in the droplets. These were rather plump, fusiform cells, with blunt ovoid « 


pigment was relatively small. Sections of the globe showed the presence of malignant melanoma 
of the fascicular type. 

Case 10--F. B., a white man aged 77, presented the typical appearance of a large melanoma 
of the temporal portion of the choroid of the left eye. Dr. Morris Kaplan permitted us 
to be present at the enucleation and to perform an aspiration after enucleation. The droplets 
showed some blood and clumped and loose spindle cells, together with masses of brown granu- 
lar pigment. The spindle cells had plump, fusiform nuclei, and the nucleoli were poorly defined 
or absent. Sections of the globe showed the presence of a malignant melanoma of the fascicular 
type with moderately heavy pigmentation. 

Cast 11—R. V., a white man aged 53, had noticed loss of nasal field in the left eye for one 
month. A rather flat, circumscribed elevation was found temporal to the macula. Some pigment 
mottling was evident. There was no serous detachment. Enucleation was done Dec. 19, 1952, 


followed by aspiration. Aspiration yielded many small deposits of grouped and isolated blunt, 
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Fig. 1 (Case 5) 


Fig. 2 (Case 6)—Aspiration biopsy section. Papanicolaou stain; smear; x 430. 


re 
——\spiration biopsy section, Papanicolaou stain; droplet preparation; 430. 
Gs. 
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fusiform, or polyhedral cells with spheroidal or slightly elongate, plump nuclei, with fairly dis- 
tinct nucleoli, A few scattered cells contained brown pigment granules. Sections of the globe 
showed a malignant melanoma of the choroid of spindle-cell-B type, with fairly abundant brown 
granular pigment. 


The chief, and only serious, objection to the performance of intraocular biopsy 
in cases of tumor is the possibility of spreading the tumor to the orbit or of causing 
widespread metastases through the blood stream. This problem has been repeatedly 
discussed. Jaensch ® reported three cases of orbital recurrence following puncture 
of a malignant melanoma. In these cases the globe had been allowed to remain in 
the orbit for long periods after the puncture. He made five punctures, without 


¢ 


Aspiration biopsy section. Hematoxylin-eosin stain; droplet preparation; 


complication, on patients whom he followed trom two to five years. Fehr '™ described 
a conjunctival recurrence after puncture of a malignant melanoma. The puncture 
was made through the conjunctiva, and enucleation was delayed. Reese’ stated that 
tumor cells from melanomas are frequently left in the orbit after enucleation but 
that orbital recurrences are rare. ‘To him this implied a natural resistance, which 
probably varies in different persons and which may vary from time to time in the 
same patient. Our experience has been too limited to permit any conclusion as to 
the likelihood of dissemination by aspiration biopsy. Two cases, however, seem 
pertinent to the discussion 

14. Fehr, I.: Pigment-Reschlage auf [ris und Descemet als Frith-Symptom eines Aderhaut- 
Sarcoms, Zentralbl, prakt. Augenh. 26 :129-137, 1902 


15. Reese, A. B.: Tumors of the Eye, New York, Paul B. Hoeber, Inc., 1951, p. 281. 
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ined, in December, 1937, an inferior detachment was found. This was well transilluminated and 


Case 12.- a man aged 47, noticed blurred vision in May, 1937. When he was exam- 


was Obviously largely serous. No tear was found. On Dee. 14, 1937, a diathermy puncture for 


retinal detachment was done. Many Walker penetrating pins were inserted. The tips of the 


pins were clearly seen in peripheral areas of the detachment but not in the central zone. On 
removal of the pins, fluid escaped from the peripheral holes but not from the central holes 
A trephine opening was made over the central area, and no fluid was obtained. A small probe 
was inserted 2 mm. through the trephine opening, with practically no resistance and no escape 
of fluid. The tip of the probe could not be seen ophthalmoscopically. nucleation was delayed 
until Dee. 19, 1937, awaiting the patient’s permission. The tumor proved to be a malignant 
melanoma of mixed type, containing epithelioid cells and spindle B cells. Atter more than five 
years of good health, the patient died on April 8, 1943. Autopsy showed extensive melanoma 


metastases to the liver, mesenteric nodes and subcutaneous tissues. There was no. orbital 


recurrence. 


Case 13.——J. S., a pregnant white woman aged 29, had noted blurred vision of the right eve 


for six weeks. A large mass was found protruding into the vitreous from the choroid superiorly 
Brown pigmentation and fine blood vessels were seen on the surface. The mass could not be 


transilluminated. In spite of this, some question arose as to the possibility of the mass being 


cystic. On Sept. 24, 1940, after the superior rectus had been tenotomized, a small scleral incision 


was made and a needle inserted into the tumor, Aspiration produced no fluid, nor did it alter 


the shape of the mass. [nucleation was carried out immediatley. ‘The enucleated eye contained 


a malignant melanoma of mixed type, but predominantly of epithelioid cells. The patient died 


Dec. 6, 1950, of generalized metastases, involving the subcutaneous tissue, lungs, endocardium, 


liver, mesentery, spleen, pancreas, and ovary. There was no orbital involvement. 


In both these cases the scleral opening was larger and the intraocular manipu- 


lation more extensive than would have been required for an intraocular aspiration 


biopsy. Both patients died of metastases, but one survived for over 5 years, the 
other for over 10 years; and neither showed orbital involvement. In both the tumor 
was of the mixed type, as described by Callender.” This type of tumor is very 
likely to metastasize. Wilder and l’aul** have shown that of 320 patients with the 


mixed type, 249, or 77.8%, were dead within 10 years after enucleation. 


COMMENT 


Aspiration biopsy, by the technique described, makes possible the reliable deter- 


mination of the presence of malignant growths within the eye. Frequently the 


specimen obtained permits a cellular classification of the tumor. It would probably 


be possible to differentiate a metastatic lesion and a primary malignant growth in 


most cases. Whether such an aspiration diminishes the chance of survival is con- 


troversial. Certainly, it would seem prudent to reserve the procedure for those 


. cases in which intensive studies have failed to produce a definite conclusion and in 


which the decision to enucleate or to retain the eve hinges on the determination. 


If a positive diagnosis is obtained from biopsy, the eye should immediately be 


° enucleated. If the eye is hopelessly lost, regardless of the diagnosis, we believe 


that enucleation without biopsy is indicated, 
16. Callender, G. R.: Malignant Melanotic Tumors of the Eye: A Study of Histologic Types 
in 111 Cases, Tr. Am. Acad. Ophth. 36 :131-142, 1931. 

17. Wilder, H. C., and Paul, FE. V.: Malignant Melanoma of the Choroid and Ciliary 
A Study of 2,535 Cases, Mil. Surgeon 109:370-375, 1951. 
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SUMMARY 


\spiration biopsy of intraocular lesions was attempted in 1] eyes. A diagnosis 
of intraocular malignant neoplasm was made in seven cases of malignant melanoma 
and in two cases of retinoblastoma 


In the two remaining cases the aspiration 
contributed to the diagnosis 


In eight of these cases the aspiration was conducted 
immediately after enucleation as a means of evaluating the method. The possi- 


bility of increasing the danger of metastasis or local recurrence by the procedure 
is discussed. It is felt that aspiration biopsy should be reserved for the infrequent 
case in which enucleation would not be indicated unless a tumor were present and 
in which intensive study has not made possible a positive diagnosis. 
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EFFECT OF PHYSOSTIGMINE AND PILOCARPINE ON IRIS SPINCTER 
OF NORMAL MAN 


Is It Competitive or Additive? Pupillographic Studies 


OTTO LOWENSTEIN, M.D. 
AND 


IRENE £. LOEWENFELD 
NEW YORK 


TIS GENERALLY accepted that acetylcholine and pilocarpine act directly upon 

effector cells innervated by cholinergic fibers, such as the sphineter muscles of 
the iris, to elicit: their characteristic responses. Physostigmine and diisopropyl 
fluore phosphate act indirectly : they block tissue cholinesterase and thereby enhance 
and prolong the effect of acetylcholine, for instance, on the sphincter muscle of 
the iris. 

It has been assumed that pilocarpine and physostigmine if administered together 
have additive miotic etfeets. The drugs are therefore frequently used in combination 
with the hope of obtaining a more intensive miotic effect, as, for example, m= the 
treatment of glaucoma. 

In a recent paper.’ Swan and Gehrsitz, working on albing rabbits, presented 
observations which indicated that, instead of an additive action, a weaker miotic 
(pilocarpine) may reduce the effectiveness of a stronger drug (physostigmine and 
dusopropyl flurophosphate). When pilocarpine was administered, the subsequent 
application of physostigmine and diisopropyl fluorophosphate was found to have a 
less pronounced miotic effect than in cases in which pilocarpine was not previously 
used. Llowever, when administered to patients with glaucoma preliminary applica 
tion of pilocarpme was useful in reducing the discomforting intense spastic effects 
of the stronger miotics. The exact mechanism of this modifying action of pilocarpine 
is not deseribed, but it is suggested that pilocarpine “competes” with acetylcholine 
for the receptor mechanism of the iris sphineter. 

In a linuted field, we had previously made observations which did not agree 
with Swan and Gehrsitz’ statements. We had found that pupils which were made 


muotic by pilocarpme hydrochloride (in 2% solution) still contracted in response 


to light stimuli unless miosis was extreme and further contraction mechanically 


unpossible; this would mean that piloearpine when administered im clinical doses 
did not inhibit the action of physiologically produced acetylcholine 

This work was aided by grants from the Harriman Glaueoma Fund and the Snyder 
Ophthalmic Foundation 

From the Department of Ophthalmology (Laboratory of Pupillography), Columbia Uni 
versity College of Physicians and Surgeons, and the Institute of Ophthalmology, Presbyterian 
Hospital. 


1. Swan, K. C., and Gehrsitz, I Competitive Action of Miotics on the Iris Sphincter, 


\.M.A. Arch. Ophth, 46 :477, 1951. 
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In view of the clinical and theoretical importance of Swan and Gehrsitz’ obser- 


vations should they be confirmed —we made new pupillographic tests. Since we 


were especially concerned with the clinical consequences, we used human subjects 
lor our experiments, and not rabbits; previous experiments had shown that rabbits 
are not ideal subjects for pharmacodynamic experiments on the pupil, for three 


1easons : 


1. The two eyes do not face in the same direction. The ideal condition present 
in man (and monkeys and cats), in which simultaneous pupillographic studies can 
he made on the drugged and the nondrugged eye, does not exist in rabbits. 

2. No consensual reaction to light exists in rabbits. Therefore an apparent 


difference in pupillary size may be due to slight variations in illumination of the 


two eyes. This source of error does not exist In man because direct and consensual . 


reactions to light are normally identical and the two pupils are equal. 

3. An inhibitory mechanism exists in rabbits which does not exist in man. The 
nature of the mechanism is unknown; it causes the same stimulus (for example, 
light) in the same animal to be of good effect at one moment, and possibly of no 
effect at all at a subsequent moment. 


METHOD 
Six human subjects between the ages of 20 and 35 were tested pupillographically to ascertain 
whether their pupillary reactions to light, near vision, and psychosensory stimuli were within 


normal limits. The drug studies were begun only after these preliminary tests were made. 


In the first series of pharmacodynamic experiments, 1 drop of a 1% solution of pilocarpine 
hydrochloride was instilled into the conjunctival sac of one eye. The pupillary diameters 


were recorded at the following intervals: regularly during the first 30 minutes, at the rate 


of one picture per minute; then at the two intervals of 2 and 3.5 hours after instillation, and, 
finally, depending upon the sensitivity of the subject, over a period of from 4 to 24 hours, until 
the pilocarpine-contracted pupil had almost fully redilated. 


In the second series of experiments, 1 drop of a 0.1% solution of physostigmine salicylate was 
instilled into the conjunctival sac of one eye, and, at the same time, 1 drop of a 0.1% solution 
of pilocarpine hydrochloride was administered into the other eye. Again, the pupillary diameters 


were recorded for 30 minutes (in one case, 45 minutes) at the rate of one picture per minute; 
atter the 30 minutes had elapsed 1 drop of a 0.1% solution of physostigmine salicylate was 
instilled into the eye previously treated with pilocarpine. A second period, of 45 minutes, of 
pupillographic recordings (one picture per minute) followed 


Pupillary diameters and recations were recorded and measured by pupillography, as pre 
viously described? The following method was used in order to measure pupillary diameters 
under the condition of complete darkness. The pupillographic camera, set at the rate of 10 
pictures per second, was put into motion while the room was completely dark; the red-infrared 
light necessary for photography was turned on only then. Since the latency period of the 
pupil for contraction to light amounts to from 0.2 to 0.3 second, the first two images were still 
unattected by the illuminating light 

Pupillary reactions to light were elicited and recorded, after one minute of adaptation to 
the red-intrared illumination, before application of drugs and at various levels of drug action, 
both during the contraction and the redilation period. Reflex-eliciting light stimuli lasted one 
second and had an intensity of 16 footcandles (tungsten light without filter, measured by 


means of a cesium photoelectric cell). In the unilateral pilocarpine tests, in the first series, the 


2. Lowenstein, O.: Der psychische Restitutionseffekt, Basel, Benno, Schwabe, 1937. Lowen- 
stein ©., and Friedman, E. D.: Pupillographic Studies: Present State of Pupillography: Its 
Method and Diagnostic Significance, Arch. Ophth. 27:969, 1942. Lowenstein, O., and Loewen- 
feld, |. k.: Role of Sympathetic and Parasympathetic Systems in Reflex Dilation of the Pupil: 
Pupillographic Studies, Arch. Neurol. & Psychiat. 64:313, 1950. 
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light retlexes were elicited by stimulating the nontreated eye, whereby the pupil of the treated 
eye reacted consensually; in the second series either the right or the left eye was stimulated, 


but always the same eye throughout one series of experiments. 


RESULTS 


Anisocoria could not be detected with the naked eye in any of our subjects. 
Pupillographic records taken in dark red-infrared light revealed the following values : 


Static anisocoria with a difference of 0.3 mm. is considered within normal 
range.’ Pupillographic analyses of anisocoria were made in cases in which the 
pupillary ditference exceeded this amount. In all cases studied the anisocoria was 
found to be of peripheral sympathetic type, and therefore could be disregarded for 
the purposes of this study. 

A. Effect of Unilateral Instillation of One Drop of Pilocarpine Hydrochloride 
(1% )——Individual sensitivity to the drug varied greatly (Chart 1). All factors 
which normally constitute the reaction participated in the variability, namely, (a) 
the time which elapsed until contraction started, (>) speed of contraction, (¢) degree 


Taste 1.—Pupilary Diameters of Six Subjects Taken in Dark-Red-Infrared Ilhemnination 


Maximal 
Average Pupillary 
Diameter, Difference, 
Subject Mm Anisovcoria Mm Minimal 
7 0.25 
ol 
0.3 
O05 O38 
Od ol 


ov 


of contraction, (d) duration of contraction, (e@) speed of redilation, and (f) asso- 
ciated pain. These factors did not always run parallel to one another, Although the 
most sensitive subject (Case A) showed the shortest latency period, the fastest 
contraction, the smallest pupillary diameter at full contraction, the longest duration 
of full contraction, and the slowest redilation, other subjects presented meonsisten 
cies. For instance, in Subject F the pupils contracted rather promptly and rapidly 
but never reached a diameter of less than 4 mm.; the pupils redilated quickly. In 
Subject [E. the pupils contracted very slowly but finally reached a diameter of 2.5 
mm., and they were still fully contracted two hours after administration of the drug. 
For Subjects C and D, identical male twins aged 24, it is imteresting to note how 
similar, almost identical, their contraction and redilation curves are. 

Subjects FE and F, men aged 35, experienced no sensation at all; Subjects B, C, 
and I) felt a vague ache around the treated eve. Subject A, a woman aged 20, who 
suffered from frequent headaches, allergies, and fainting spells, reported pain around 
her eye and headaches of moderate intensity. Each subject reported sensations six 
to nine minutes after instillation, 1. e., before the pupil contracted. In all subjects, 
again with the exception of Subject A, all sensations had disappeared 25 minutes 

3. Jones, I. S.: Anisocoria: Attempted Induction by Unilateral Hlumination, Arch. Ophth 
42 1949. 
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after instillation, and there was no ciliary spasm. Subject .\ reported pain and head- 


aches for 2.5 hours. Contraction of the pupil of the nontreated eve was not observed 
in any of the subjects. 


2. I: feet of Pilocar pine on the Reflex to Light. 


Reflexes to light were elicited 
before administration 0 


f the drug, during the period of contraction, at the time of 
full contraction, and at various moments of the redilation phase. In Chart 2 the 
direct and consensual reflexes to light are shown at the moments 


Ay. 


2.—Range of lariations*® in Str Subjects, of the Miotice Effect of 1% Solution 


of Pilocarpine Hydrochloride 


Min Maximum 
Latency period, min. 6 10 
Speed of contraction.... tm, in yim, in 15 min, 
Speed of redilatation in é hr ?mm. in 2 hr 
Degree of contraction 7 


Duration of full contraction, min. . ‘eer 3 120 


* It is possible that the variability may have a different aspeet as the number of cases increases 
{One drop of the solution was instilled into the conjunetival sac 


hig. 2——Effect of unilateral instillation of pilocarpine on the reaction to light (Subject C). 
First line: Pupillary diameter, in millimeters, plotted against time, in minutes and in hours. 
Instillation of 1 drop of a 1% solution of pilocarpine hydrochloride Carrow) caused constriction, 
followed by redilation, of the homolateral pupil. 44, C, 2), and indicate the moments 
when light reflexes were elicited. The solid line represents the right pupil; the broken line, the 
left pupil 

Second and third lines Phe 
as indicated in the first line 
seconds 


light reflex as elicited at the moments B, C, and F, 


Pupillary diameter, in millimeters, plotted against time, in 0.1 


and /*, which are indicated in the contraction curve of the first line. As previously 
mentioned, while the left eve was the one treated with pilocarpine, the right pupil 
was always the one which was stimulated by light; therefore the pilocarpinized pupil 


is shown in its consensual reactions. This procedure was necessary in order to 
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ascertain that the same amount of light was used to stimulate the iris independent 
of whether the pilocarpinized pupil was large or small. As miosis advanced, the 
reflexes to light became progressively slower and less extensive than the simul- 
taneous reactions of the nontreated eye. However, the reflexes still came into 
appearance when pilocarpine contraction was maximal and the pupil measured only 
1.75 mm. (for instance, for Subject A and B). The extent of the light reflex 
decreased at the rate at which miosis developed. The small pupil, of course, is 
mechanically limited in its further contractibility ; as long as the utmost mechanical 
limit was not yet reached, light stimulation added to the preexisting miosis. During 
the redilation period the pupillary reflex to light progressively increased and was 
fully restored when redilation was complete. The simultaneous light reflexes of the 
nonpilocarpinized eye were more extensive than those of the other eye because 
the pupil of this eve was larger, but it never contracted to a diameter as small as the 
one produced by the combined stimulation of pilocarpine and light. In other words, 
at the peak of contraction of the light reflex the pupil of the nontreated eve remained 


physostigmine 
physostigmine tight eught prapel 
pupil: — 
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hig. 3. Kffeet of previous administration of a small dose of pilocarpine on the action 
of a small dose of physostigmine (Subject 3) 

hirst line: Pupillary diameter, in millimeters, plotted against time, in minutes. At 0 min- 
utes, a drop of a O.1% solution of pilocarpine hydrochloride was instilled into the conjunctival 
sac of the right eye, and a drop of 0.19% physostigmine salicylate, into the left eye. Forty- 
seven minutes later, a drop of 0.1% physostigmine salicylate was added to the right eye. A, B, 
and ( mdicate the moments when light retlexes were elicited. 

Second line: Pupillary diameter, in millimeters, plotted against time, in 0.1 seconds. 4, B, 
and ( indicate reactions to light, elicited at the moments 1, 2, and C indicated in the tirst line. 


considerably larger than that of the treated eye. This difference persisted upon 
longer exposure to a light stimulus of high intensity (three minutes), since adapta- 
tion to it caused both pupils to become slightly larger than they had been at the 
peak of contraction of the light reflex. 

C. Effect of Previous Administration of Small Doses of Pilocarpine Hydro- 
chloride (0.1% ) on the Action of Small Doses of Physostigmine Salicylate (0.1% ). 

The individual variations in sensitivity of different subjects were even more pro- 
nounced when the threshold quantities of drugs were used. Then contractions varied 
from 1 to 2mm. (Subjects . and F) to almost full contraction (Subject \ and the 
twins C and ID). 
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In all cases 1 drop of 0.1% pilocarpine hydrochloride was less effective than 
1 drop of 0.1% physostigmine salicylate. 

No sensation was associated with the application of this low concentration of 
pilocarpine. Involuntary contractions of the eyelids were noted by all subjects about 
six minutes after administration of 0.1% physostigmine salicylate. Subjects I and F 
noted no pain; Subject B and the twins C and 1D felt a slight ache. The hypersensi- 


tive Subject (.\) had moderate pain around her physostigminized eye; the pain 


started from 6 to 10 minutes after instillation and lasted approximately 30 minutes. 

When a drop of 0.1% physostigmine salicylate was instilled into the eve which 
had received 1 drop of O.1°¢ pilocarpine hydrochloride 30 minutes earlier (in Sub- 
ject B, 45 minutes) all pupils responded with further contraction (Chart 3). In the 
more sensitive subjects the combined action of pilocarpine and phy sostigmine 
exceeded considerably that of physostigmine alone; in the less sensitive subjects the 
ditference was small or absent. 

DD. Effect of Light Stimulation After Adnunistration of Small Doses of Pilo- 
carpine, Physostigmine, or Both (Fig. 3).—‘Vhe miotic etfect of either drug alone 


Taste 3.—Pupillary Contraction, Expressed in Millimeters, Caused by Physostigmine 
Alone, and Physostigmine and Pilocarpine Combined 


Physostigmine 
Subject Physostigmine +- Pilocarpine 


or of their combination was least apparent under the condition of darkness; it 
became enhanced in proportion to the level of illumination when the pupils were 
under the condition of light. When one eye was under the influence of physostigmine 
and the other eye under the influence of pilocarpine, their simultaneous reactions 
to light were equal as long as their diameters were almost alike. When their 
diameters differed greatly, the smaller pupil always reacted more slowly and 
inextensively, independent of the drug which was responsible for the miosis. 


SUMMARY AND CONCLUSIONS 

Individual ditferences exist in the degree of miotie effect of both pilocarpine and 
physostigmine in various human subjects. These differences in sensitivity are shown 
in all factors which constitute the contraction curve, such as the latency period before 
contraction, speed of contraction, degree and duration of contraction, speed of 
redilation, and subjective sensations, such as pain. It may be expected that there 
exist individual variations other than those shown in this paper, since the results 
were collected in experiments on only six subjects. 

Small doses of pilocarpine hydrochloride alone (1 drop of a 0.1% solution) 
are less effective than small doses of physostigmine salicylate alone in a similar 
concentration, of 1 drop of a 0.1% solution. 

The combined administration of small doses of pilocarpine and physostigmine 
is generally more effective than instillation of either drug alone; the effects of 
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physostigmine and pilocarpine on the pupils are additive, and not competitive ; 
therefore no decreased etfectiveness of anticholinesterase may be assumed to follow 


the appheation of pilocarpine. 


lhe pupillary reflex to light persists after pilocarpine has produced 


nosis. 
hurther contraction to light disappears only when the pupil has | 


vecome so small 
that it has reached the mechanical limit. leven 


a pupil of 1.75 mm. diameter still 
shows traces of further contraction to light. 


Phe above observations indicate that pilocarpine as 
ettect of pliystologically produced acetylcholine 


upplementary, and not Inpetitive, effects 


such does not inhibit the 
\cetylcholine and pilocarpine have 


Phe extent of the pupillary reaction. to light under the influence of mioties is 
parallel to the degree of miosis existing at the moment of stimulation: it does not 
depend on the tvpe ot drug which produces the miosis, 


These results refer to human subjects only; however, earlier experiments on 
monkeys and 


ats showed that with respeet to. the pupils no competitive etfect 
hetween pilocarpine and acetyleholine exists in these animals, 
expermments are meluded in this paper 

\n additive acti noo 


No reports on these 
The etfects on rabbits were not studied, 


pilocarpine physostigmine and physiological acetylcholine 


was shown in re lation to their Hilotic effect only ; these results ay, but do not 


necessarily, apply to the more complex hypotensive effect of the drugs tested. 
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GONIOSCOPY IN FOREIGN BODIES OF THE CHAMBER ANGLE 


HERBERT L. MOSKOWITZ, M.D. 
EAST ORANGE, N. J 


gf iene ROLL: of gonioscopy is widely appreciated at present, particularly in the 
management of glaucomatous processes; however, a valuable use of this tech- 
nique appears to need emphasis. Gonioscopy permits the visualization of foreign 
particles in the anterior chamber angle, including those which are not demonstrable 
by other methods. Therefore, the procedure is of practical importance both in 
civilian and in military ophthalmology. 


The clinical manifestations of foreign bodies retained in the anterior chamber 


angle depend in great part on the composition and chemical activity of such objects. 


Retained copper and iron are poorly tolerated, leading to chaleosis and. siderosis 
respectively.' Nickel, chromium, zine, and lead are somewhat less active, while 
aluminum, gold, silver, and stainless steel may be well tolerated. Nonmetallic 
particles sand, stone, glass, and Bakelite—may produce litthe or no response. 
Stallard ' stated that “small fragments of glass and bakelite may remain quiescent 
in the eve for years but some, particularly when situated in the filtration angle or 
on the iris, cause irritation and require removal by forceps, blunt hook or scoop.” 
Sellas * considered stone particles to be well tolerated; but occasionally, when in 
the anterior chamber, they cause a temporary hypopyon, the resolution of which 
results in a quiet eye. 

In the diagnosis of a retained foreign body, information concerning past injury 
is important. In complications of war injuries, the nature of the imjurious agent 
may justify a suspicion of retained foreign body. Land mines and grenades appear 
to be among the commoner weapons responsible for eve injuries. These agents are 
particularly destructive because of the numerous secondary missiles, such as glass, 
stone, sand, or wood, mobilized by the explosion. Bellows * observed that such 
particles may be responsible for even more damage than the original weapon. 
Stallard) reviewing 72 cases of intraocular foreign body, stated that shell frag- 
ments, land mines, and grenades, in that order, were the most frequent causative 

From the Departments of Ophthalmology of the Veterans Administration Hospital, New 
Orleans, and Tulane University of Louisiana School of Medicine 

1. Stallard, H. B.: The Intra-Ocular Foreign Body: Series of 
Brit. J. Ophth. 84:12, 1947. 

2. (a) Stallard.’ (hb) Sellas, Jo: An Analysis of 414 Intraocular and Orbital Foreign Bodies 
with Double Ocular Perforations, Arch. Soc. oftal. hispano-Am, 9:1178, 1949 

3. Bellows, J. G.: Observations on 300 Consecutive Cases of Ocular War Injuries, Am. 
J. Ophth. 30:30A, 1947 
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agents. Haik * found a history of preceding mine and grenade blasts in 20 of a 
series of 81 cases of intraocular foreign bodies, while in 9 of the cases in his series 
the foreign bodies were in the anterior chamber. 

(on physical examination, one often may find evidence of previously or currently 
embedded foreign particles in the face, especially the forehead, cheeks, and lids, as 
well as old sears in the cornea and, occasionally, subconjunctival foreign bodies. 
Ilowever, demonstration of a small object in the chamber angle requires special 
technique, X-ray localization techniques of the Sweet type are not satisfactory in 
this situation because of the small size of the object, its frequent low roentgeno- 
graphic density, and the high density of the film. Vogt ® described a procedure 
with which soft-density, bone-free roentgenograms of the anterior segment may 
be obtained. The film is held at the inner canthus, and the x-ray beam is directed 
across the lateral orbital rim. Haik°® has suggested that dental films are convenient 
for this procedure. 

The most definitive means of demonstrating a chamber-angle foreign body is 
gonioscopy. Bruce,’ Reeh,* Scharf,® and Papamatheakis,"° and Allen and Allen” 
reported cases of chamber-angle foreign bodies in civilian life, with retention periods 
varying from 1 day to 14 years. The particles consisted of glass fragments in three 
cases, lead in one case, and a wood splinter in another. Generally, the particles 
were found in the lower angle at or near the 6 o’clock position. It would appear 
that the penetrating particles can and do enter the cornea at any point but, with 
their velocities reduced by passage through this structure, penetrate no farther and 


gravitate into the lower angle. While it may be necessary to defer gonioscopic 


examination, precedence being given to life-saving measures or other means of 
preserving the integrity of the globe, it should be made as soon as the condition of 
the patient permits, thereby making possible an early diagnosis and perhaps pre- 
venting years of recurring disability by effecting prompt treatment 


REPORT OF CASES 


Case 1 \ white man, aged 34, was admitted to the Veterans Administration Hospital, New 
Orleans, on Noy. 13, 1950, with the chief complaint of redness and intermittent pain in his left 
eye. The symptoms dated from March, 1945, when the patient, an infantryman, was injured 
in Germany by the explosion of a land mine buried in the sandy soil of a river bank. In addition 
to multiple injuries about the face, the patient also sustained a compound fracture of the left 
humerus, which resulted in shortening of the extremity. After evacuation and treatment. in 
England, the patient was troubled by persistent mild photophobia. In 1947 the left eye became 

4. Haik, G. M.: The Management of Intraocular Foreign Bodies in Military Practice, 
Am. J. Ophth. 29:815, 1946. 

5. Vort, A Reentgenography of the Anterior Segment of 
Wehnsehr. 51:145, 1921. 

6. Haik, G. M.: Intraocular Foreign Bodies: Wartime Experiences Applied to a Peace- 
time Problem, J. A. M. A. 135:894, 1947. 

7. Bruce, G. M.: Visualization of Foreign Bodies in the Tridocorneal Angle: Simple 
Method of Stereoscopic Gonioscopy, Arch. Ophth. 10:615, 1933 

8 Reeh, M. J.: Use of the Goniolens for Diagnosis of Retained Foreign Body in the 
Anterior Chamber, Am. J. Ophth. 31:336, 1948 

9 Scharf, J.: Demonstration of an Intraocular Foreign Body by Means of Gonioscopy, 
Klin. Monatsbl. Augenh. 107:193, 1941. 

10. Papamatheakis, N.: lridocyclitis Caused by Intraocular Glass Splinter, Proce. Ophth. 
Soc. Vienna, p. 38, 1943. 


11. Allen, L., and Allen, J. H.: Personal communication to the author. 
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red and painful, and, although the condition was relieved by treatment, there have been recurrent 
bouts at irregular intervals, varying from 6 to 12 months, with some redness of the eye between 
attacks. 

Physical examination revealed a well-developed and well-nourished white man, who was not 
acutely ill. Other than the deformity and shortening of the left arm, pertinent findings were 
sears of old powder burns and penetrating particles about the lips, cheeks, and forehead. Exami 
nation of the eyes revealed visual acuity of 20/20 — 2 in the left eye. Intraocular tension was 17 
mm. Hg (Schigtz) in the right eve and 15 mm. Hg in the leit eye. There were mild circum- 
corneal injection of the left eye and several small gritty subconjunctival foreign bodies in each 
eye. Slit-lamp examination of the left eye revealed several small superficial nebulae of the cornea 
and a small foreign body in the anterior chamber projecting just above the limbus, On gonioscopic 
examination four other, smaller particles were seen in the chamber angle inferiorly, 


Foreign bodies in the inferior chamber angle 


Fig. 2 (Case 2).—Foreign bodies in inferior chamber anyle. 


On Nov. 21, 1950, removal of the foreign bodies was accomplished through a scleral scratch 
incision made 2 mm. below the limbus. The large foreign body, which appeared to be a grain of 
sand, was grasped with forceps and removed, while the small particles were swept out with an 
iris repositor. 

An uneventful postoperative course ensued, with complete relief of symptoms. Prior to dis- 
charge, on Dec. 18, gonioscopic study revealed a large anterior peripheral synechia in the lower 
angle, producing a slight oval distortion of the pupil. At that time the eye was white, with no 
aqueous flare or cells in the anterior chamber. ‘There have been no recurrent attacks of uveitis. 


Case 2.—A white man, aged 28, was admitted to the Veterans Administration Hospital, New 


Orleans, on Nov. 25, 1950, complaining of redness and soreness of the left eye of one day's 
duration. The history revealed that in April, 1945, the patient had been injured by a land-mine 


explosion in Germany, sustaining the loss of his right eye and left leg and receiving multiple 


foreign bodies in the cornea of his left eye, as well as in the lids and face generally. After treat- 
ment in service, the patient remained free from symptoms until 1947, when he had his first attack 
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of acute iridocyclitis. During that and six subsequent attacks, repeated surveys for foci of infec- 
tion contributed nothing of value to the management of the recurring uveitis. Soft-density 
roentgenograms made according to the bone-free technique of Vogt also failed to demonstrate 
an intraocular foreign body. In each attack the inflammatory process responded promptly to 
treatment with local heat, atropine, and typhoid vaccine. 

In addition to loss of the right globe, the general physical examination revealed a well-healed 
amputation stump below the left knee. The visual acuity of the left eye was 20/30, and the intra- 
ocular tension was 19 mm. Hg (Schigtz). There was an intense cili.ry injection; the cornea 
presented a number of maculae, representing the sites of foreign bodies removed after the injury, 
and there was a moderate number of rapidly circulating cells in the anterior chamber. After 
the pupil was widely dilated, the lens, vitreous, and fundus revealed no abnormalities. Gonioscopic 
study revealed a small glass-like foreign body in the lower angle with a moderate deposition of 
pigment over the trabecular meshwork near 6 o'clock. 

During this hospitalization the patient was treated by the instillation of 1 drop of a 1% 
aqueous solution of atropine sulfate three times daily and 1 drop of an aqueous suspension of 
cortisone (5 mg. per milliliter) hourly, with prompt remission of signs and symptoms. In four 
days the eye was white, and the anterior chamber was free from cells and flare. The patient was 
sent home on leave, with instructions to use 4 drops of the cortisone suspension daily. Two weeks 
later there was no evidence of inflammatory activity, and the patient was discharged, with 
instructions to continue using the cortisone drops four times a day. He has had no recurrence 


of iridoeyclitis to date, whereas such episodes had previously occurred every two to three months. 


COMMENT 


Both the cases reported illustrate the value of gonioscopic examination. Both 
patients had been seen and treated several times for chronic recurrent anterior 
uveitis of unknown cause. On slit-lamp examination the first patient was suspected 
of having a glass-like foreign body, but the diagnosis was not certain until gonio- 
scopic examination had been made and four additional small foreign bodies were 
found in the chamber angle. Because of the similarity of the two cases, the finding 
of a small glass-like foreign body in the chamber angle in the second case was not 
surprising. 

In general, the treatment is removal of the foreign body. The method was 
successiully employed in the first case. Llowever, in the second case the patient 
had only one eye and did not care to risk an operation if it could be avoided. For 
that reason, cortisone therapy was tried. [lowever, the patient was warned of the 
risk and the possibility that removal of the foreign body might become necessary 
at any time. 


CONCLUSION 


Gomioscopic examination should be made in all cases of chronic or recurrent 


anterior uveitis, especially those in which after any type of trauma primary or 


secondary foreign bodies may become localized in the chamber angle. 
Gonioscopy may be the only method of demonstrating certain types of foreign 
bodies in the eye. 
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EPINEPHRINE AND ARTERENOL DETERMINATIONS IN AQUEOUS HUMOR 
AND IRIS AND CILIARY BODY OF CATTLE 


B. PILLAT, M.D. 
AND 


M. M. POWERS, M.S. 
NEW YORK 


N LINE with the experimental studies pursued in this laboratory on the 

physiological effects of arterenol (noradrenaline) and epinephrine on the intra- 
ocular pressure,' the current investigations were undertaken in an effort to deter- 
mine whether or not these chemical transmitters normally occur in the aqueous 
humor and in the anterior part of the uvea. Similar studies of their distribution in 
various body fluids, tissues, and organs other than the eye, in a number of species, 
have been reported.* Bacq,* Luco and Lissak,* and von Euler included the 
aqueous humor in their researches, with contradictory results. 

Changes in intraocular pressure produced by the systemic adiministration of 
fractions of a microgram of epinephrine and arterenol were found to be related to 
volume changes in the intraocular capillary bed, particularly to changes in the 


terminal vasculature of the anterior uvea. For this reason, and also by virtue of 


their availability, the iris and ciliary body were selected for quantitative estimations. 
The allegedly rich nerve supply of these structures promised satisfactory yields, 
even though the relative proportion of adrenergic nerve and nerve endings in the 
total bulk of nerve tissue in the anterior part of the uvea is unknown, 

This study was supported by the Knapp Memorial Foundation and the Snyder Ophthalmic 
Foundation. 

From the Department of Ophthalmology of College of Physicians and Surgeons, Columbia 
University, and the Institute of Ophthalmology, Presbyterian Hospital. 

1. von Sallmann, L.; Meyers, M. P., and Pillat, B.: Studies on the Effect of Noradrenaline 
and Adrenaline in the Eye, Am. J. Ophth. 36:91-102 (June, Pt. 2) 1953. 

2. von Euler, U. S.: (a) Nor-adrenaline (Arterenol), Adrenal Medullary Hormone and 
Chemical Transmitter of Adrenergic Nerves, Ergeb. Physiol. 46:261-307, 1950; (b) Nature of 
Adrenergic Nerve Mediators, Pharmacol. Rev. 3:247-277, 1951. (c) Goldenberg, M.: Adrenal 
Medullary Function, Am. J. Med. 10:627-641, 1951. (d) Bacq, Z. M., and Fischer, P.: Nature 
de la substance sympathicomimetique extraite des nerfs ou des tissus des mammiféres, Arch. 
internat, physiol. 5:73-91, 1947. (e) Holtz, P.: Uber die sympathicomimetische Wirksamkeit 
von Gehirnextrakten, Acta physiol. scandinay. 20:354-362, 1950. ({) Lissak, K.: Effects tf Ex- 
tracts of Adrenergic Fibers on the Frog Heart, Am. J. Physiol. 125:778-785, 1939. 

3. Bacq, Z. M.: Recherches sur la physiologic du systéme nerveux autonome: III. Les 
propriétés biologiques et physico-chimiques de la sympathine comparées a celles de l’adrénaline, 
Arch. internat. physio!. 36:167-246, 1933. 

4. Luco, J. V., and Lissak, K.: Chemical Mediators in the Aqueous Humor, Am. J. Physiol. 
124: 271-278, 1938. 
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MATERIALS AND METHODS 


In the present investigation on isolated tissue of beef eyes the amount of available material 
was relatively small, so that the standard extraction methods, suited to the large quantities of 
material used in earlier determinations, required modification. The ciliary body and iris of a 
young adult steer (about 2 years old) weigh approximately 1 gm. in the wet state, and from 
1.0 to 1.4 ml. of aqueous humor can be withdrawn from the anterior chamber. Samples for 
analysis were obtained by pooling the material from between 20 and 40 beef eyes. The animals 
had been slaughtered from 15 minutes to 3 hours before the dissection of the eyes. 

Preparation of Extracts——A. Aqueous Humor: In one series of experiments, samples of the 
untreated pooled aqueous humor of beef eyes, and, in a few instances, of the eyes of cats, were 
injected into the assay preparation immediately after withdrawal. In the second series, the 
pooled aqueous humor was concentrated to one-tenth its original volume by vr vacuo evaporation 
at a temperature of —-70 C.; samples of the material thus obtained were tested directly by their 
effect on the cat's blood pressure 

Of the extraction procedures described in the literature and reviewed by von Euler,5 a 
method originally proposed by Lund ® and later applied by Goldenberg and co-workers? in a 
modified form, requires little dilution of the sample and thus appears best suited to the prepara- 


tion of extracts of aqueous humor. Principally, the method consists of the adsorption of epi- 


nephrine and arterenol on aluminum hydroxide at a pI of about 7, and of the elution of the 
pyrocatecholamines from the column by a small amount of acetic acid. In the present experi- 
ments 20 ml. samples of aqueous humor were at first hydrolyzed with 0.2 N hydrochloric 
acid in accordance with Goldenberg’s technique; in a later series, 10% trichloroacetic acid was 
substituted for the hydrochloric acid to remove the proteins. The preparation was then cen- 
trifuged for 30 minutes at 3,000 rpm and the residue discarded. The pH of the supernatant was 
adjusted to 7 by the drop-by-drop addition of 5% sodium hydroxide under constant stirring. The 
adsorption column was prepared by washing 1 gm. of aluminum oxide ® first with 40 ml. of 
distilled water and then with 5 ml. of 0.2 N sodium acetate, immediately before adding the test 
substance. Another 5 ml. of acetate was admixed to the sample, which was then passed through 
the column. The column was placed over a graduate, and the epinephrine and arterenol were 
eluted with 10 ml. of 0.2 N. acid; this was followed by a washing with distilled water in a 
quantity sufficient to restore the volume of the original 20 ml. Immediately before assaying, the 
pH was adjusted to a range of from 6.8 to 7.0 with 5% sodium hydroxide. 

In control experiments, known quantities of epinephrine and arterenol were added to both 
untreated and deproteinized volumes of aqueous humor, which were then extracted according 
to the regular procedure, In other experiments samples of aqueous humor containing known 
amounts of epinephrine and arterenol were assayed directly without further treatment. 

B. Ciliary Body and Iris: After equatorial dissection of the beef eyes, the ciliary body and 
iris were removed together by the application of traction and the dislodgment of the vitreous 
with the aid of a blunt instrument. The samples were frozen in solid carbon dioxide immediately 
and kept frozen until extraction was begun. In a small number of experiments, the iris was 
separated from the ciliary body, and the two structures were pooled individually. Two extraction 
procedures were followed: 

1. The material, in quantities of at least 8 gm., was weighed and placed in a mortar, to which 
were added measured amounts of a 0.9% sodium chloride solution (1 ml. per gram of tissue), 
1 to 2 ml. of 0.1% hydrochloride acid, and a small amount of Berkshire sand ® to facilitate grind- 

5. von Euler, U. S.: Estimation of Adrenaline and Noradrenaline in Tissue Extracts, in 
Methods in Medical Research, Vol. 3, edited by R. W. Gerard, Chicago, Year Book Publishers, 
Inc., 1950, pp. 131-141. 

6. Lund, A.: Simultaneous Fluorimetric Determinations of Adrenaline and Noradrenaline 
in Blood, Acta pharmacol. et topicol. 6:137-146, 1950. 

7. Goldenberg, M.; Rapport, M. M., and Koelle, G. R.: Norepinephrine and Epinephrine 
in Human Urine, to be published. 

8. Activated Alumina, Grade F20, Mesh 80-200, Aluminum Ore Company of America, 
East St. Louis, Il. 

9. Fisher Scientific Co., Eimer & Amend, New York. 
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ing. The material was mixed and ground for 30 minutes and then centrifuged for 30 minutes at 
3,000 rpm; the residue was discarded. To each 20 ml. of the supernatant was added 5 ml. of 
10% trichloroacetic acid; the precipitated protein was removed by centrifugation. The super- 
natant was then treated according to the procedure followed in the preparation of extracts 
from deproteinized aqueous humor. 


2. A series of samples of iris and ciliary body were extracted with ethyl alcohol, as described 


by von Euler.1° In this procedure the tissue was weighed and treated with 2 vol. of 95% 
ethyl alcohol which contained 1.25 ml. N sulfuric acid per 100 ml. This mixture was homogen- 
ized in a Waring Blendor and allowed to stand in the refrigerator for from 2 to 12 hours. The 
precipitate was removed by filtering the material through a suction funnel. To remove the 
alcohol and concentrate the extract, the filtrate was vacuum-distilled at 40 C. The sample was 
then diluted with a 0.9% solution ot sodium chloride to restore the volume to the original 
1 ml. per gram of tissue, or to 0.5 ml. per gram of tissue. The solution of sodium chloride used 
in this final step contained from 10 to 25 ¥ of ascorbic acid per milliliter to prevent oxidation of 
epinephrine and arterenol during the period between extraction and assay of the sample. The 
small amount of fat tissue in the anterior portion of the uvea obviated the necessity for ether 
extraction. 

Methods of Assaying the Extracts—A. Assays on Carbachol Contraction of Rat Smooth 
Muscle: This technique was originally described by de Jalon, Bayo, and de Jalon?! and later 
by Gaddum, Peart, and Vogt !* and Gaddum and Lembeck '*; the apparatus was first described 
by Schild.14 The method is based on the inhibition by epinephrine and arterenol of the con- 
tractions produced by carbachol on the smooth muscle of uterus and colon, Normally these 
carbachol contractions are produced regularly at intervals of about two minutes. In this investi- 
gation the test preparations consisted of colon and uterus from virgin albino rats with body 
weights of approximately 200 gm. Two constant-temperature water baths were used, so that 
the action of both colon and uterus could be recorded simultaneously. The temperature of the 
bath for the uterus was kept at 30 C. and of the bath for the colon at 25 C. The temperature of 
the baths, the timing of the changes, and the timing of the flow of the solution in which the 
muscles were submerged were regulated automatically by electric relays in accordance with 
the technique described by the aforementioned investigators. The vessel in which the muscle 
preparation was suspended had a capacity of 2 ml. in order that minimal volume effects after 
injection of the test substance and minimal dilution of the sample might be insured. Each of 
these small chambers was provided with a channel on the bottom to allow the inflow of carbachol 


and Ringer’s solution, while suction at the upper surface removed excess volume during the 


changes of the solutions. A slow stream of oxygen was bubbled through the baths continuously. 


“or the testing of extremely small amounts of epinephrine and arterenol it was necessary to 
I the test t ly I t pinep! 1 art | it yt 
use low concentrations of carbachol, that is, 0.5 y per milliliter for the uterus preparation and 
0.05 y¥ per milliliter for the colon preparation. 

B. Assays on Cat Blood Pressure: In an effort to confirm the results obtained with rat 
smooth muscle preparations, an additional series was run in which alcoholic extracts of ciliary 
wody and iris were assaved on the cat’s blood pressure ‘oung cats, weighing from 2.5 to 3. 
body 1 ved tl blood 4 \ t | f 2.5 to 3.0 
gv. were anesthetized with chloralose in a dose of 60 to 70 mg. per kilogram. The blooc 
k thetized with chloral | 60 to 70 I kil The blood 
pressure was recorded with a Sanborn manometer according to the technique described in a 
previous study.’ The test substances were injected into the femoral vein. Material thus extracted 


contains histamine and acetylcholine, and to inhibit the effect of these compounds the procedure 


10. von Euler, footnotes 2a and 5. 


ll. de Jalon, P. G.; Bayo, J. B., and de Jalon, M. G.: Sensible y nuevo método de 
valoracion de adrenalina en utero aislado de rata, Farmacoterap. actual. 2:313-318, 1945. 

12. Gaddum, J. H.; Peart, W. S., and Vogt, M.: Estimation of Adrenaline and Allied 
Substances in Blood, J. Physiol. 108:467-481, 1949. 

13. Gaddum, J. H., and Lembeck, F.: Assay of Substances from the Adrenal Medulla, Brit. 
J. Pharmacol. 4:401-408, 1949. 

14. Schild, H. A.: Automatic Apparatus for Pharmacological Assays on Isolated Prepara- 
tions, Brit. J. Pharmacol. 1:135-138, 1946. 
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of Schmiterlow '* was followed: Solutions of 2 mg. of tripelennamine hydrochloride per kilo- 
gram of body weight and of atropine in a concentration of 1 mg. per kilogram of body weight 
were injected intramuscularly. The sensitivity of the cat preparation to epinephrine and 


arterenol was augmented as usual by the intramuscular injection of cocaine in an amount of 
from 5 to 6 mg. per kilogram. 


RESULTS 


A. Determinations in the Aqueous Humor of Cattle and Cats.-Vhe sensitivity 
of the smooth muscle preparations of rats used in the bioassay was established in 
all instances by recording the responses which were produced by the injection of 
treshly prepared solutions of epinephrine and arterenol into the bathing solution. 
Sigmificant inhibitions of the carbachol contractions were produced in the least 
sensitive uterus by 0.005 y of epinephrine and by 0.25 y of arterenol per milliliter 
of bathing fluid, and in the colon by 0.05 y of epinephrine and 0.05 y of arterenol 
per milliliter of bathing fluid. In some instances the sensitivity of the uterus to 
epinephrine was so great that O.OO1 y or less per milliliter of bathing solution elicited 
responses, 

\queous humor of cattle slaughtered a tew hours prior to the withdrawal was 
used in six experiments. Samples tested for the presence of epinephrine and 
arterenol on the rat colon and uterus gave consistently negative results. In the 
main series, of 21 experiments, the aqueous humor was obtained from 15 to 30 
nunutes after the slaughtering of the animal. Here, again, the same assay procedure 
failed to reveal any inhibition effects on the carbachol contraction, Negative results 
were also encountered in four experiments in which the aqueous humor of cats 
was injected into the muscle bath immediately after withdrawal of the fluid from 
the anterior chamber of the living animal. In order that the possibility of inter- 
ference with the activity of epinephrine and arterenol by constituents of the aqueous 
humor might be excluded, small amounts of epinephrine and arterenol were added 
to the aqueous for testing in 10 experiments. Solutions containing O.O1 y of 
epinephrine per milliliter or O.1 y of arterenol per muillimiter rendered in all instances 
quantitatively significant inhibition of the muscle contraction. Refrigeration of the 
samples for 48 hours caused no measurable loss of activity 

In four experiments, samples of aqueous humor which were hydrolyzed with 
O.1 N hydrochloric acid and extracted by means of the aluminum oxide column 
also had no inhibitory effect on the contraction of the smooth muscle, but in another 
series, of five experiments, the addition of epinephrine or arterenol to such samples 
prior to hydrolysis permitted the quantitative recovery of the pyrocatechols in all 
instances. 

In a second bioassay, the cat's blood pressure was selected for the testing of 
samples of both natural and 10-times-concentrated aqueous humor for epinephrine 
and arterenol, No characteristic biological response was observed. The introduction 
of small amounts of atropine and tripelennamine prior to the injections of the 
samples of aqueous humor eliminated the possibility that histamine and acetylcholine 
were masking the pharmacological action of epinephrine and arterenol. 

B. Determinations in Iris and Ciliary Body Tissues.—Preparations of rat colon 
and uterus were tested with a series of 29 extracts of these tissues. For each sample, 
the ciliary body and iris were collected from 20 to 40 beef eves. Effects characteristic 

15. Schmiterl6w, C. G.: Biological Estimation of Adrenaline and Noradrenaline in Tissue 
Extracts Contaminated with Histamine or Acetylcholine, Brit. J. Pharmacol. 6:120-126, 1951. 
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for arterenol were recorded in 22 experiments; in 2 experiments there was no 
sensitivity, and in 5 the results were questionable. Cuantitative estimations of the 
pharmacological action indicated the presence of from O.1 to 0.2 y of arterenol per 
gram of tissue (Fig. 1). On the other hand, despite the sensitivity of the method 
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Fig. 1—Marked inhibition of carbachol contraction of 


rat colon following the use of OL ¥ 
arternol (NV) and 0.35 ml. of ciliary body extract (C1). 
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hig. 2.—Responses of blood responses and intraocular pressure to intravenous injection of 
extracts of ciliary body (C/:) and of iris (//:) in the cat prior to the use of tripelennamine and 
atropine. In Figures 2, 3, and 4, six squares correspond to 60 seconds 


for the demonstration of epinephrine in minute amounts, no evidence of the presence 
of this substance could be deduced. 

In several smooth muscle preparations, interference by small residual quantities 
of acetate rendered the experiments unfit for quantitation, since control injections 
of comparable dilutions of acetate were found to augment the inhibitory effect on 
the carbachol contraction. 
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In contrast to the activity of the extracts of ciliary body alone, which was 
demonstrated in seven experiments, extracts of pooled isolated iris tissue did not 
influence the smooth musele contraction in three experiments. The weight of the 
tissue employed in these isolated iris experiments amounted to less than one-half 
the weight of the ciliary body-iris preparations and was thus probably below the 
minimum required for the extraction procedure. 
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Fig. 3.—Increases of blood pressure and intraocular pressure following intravenous injection 
of 0.5 ml. of ciliary body extract (CE) and of iris extract (//) and 0.1 7 of arternol (N) 
per kilogram of body weight in the cocainized cat after treatment with tripelennamine and 
atropine. 


Fig. 4.—Inereases of blood pressure and intraocular pressure following the intravenous injec- 
tion of ciliary body extract (C/i) im varying quantities in the cocainized cat after treatment 
with tripelennamine and atropine 


In view of the ion effects of the eluate from the aluminum oxide column, it 
seemed desirable to employ another bioassay in order to clarify the results obtained 
on the smooth muscle preparations of the rat. For this purpose, alcoholic extracts 
of ciliary ln uly and of iris were tested in 12 experiments on the cat's blood pressure, 
in accordance with the technique of Schmiterlow.’® It was found that the intra- 
venous injection of such extracts was followed by a fall in blood pressure (Fig. 2), 
hut this response was apparently attributable to the content of acetylcholine and 
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histamine in the extract. Intramuscular injection of atropine and tripelennamine 
in the previously mentioned doses abolished this response of the blood pressure to 
acetylcholine and histamine when the latter compounds were used in quantities of 
from 4+ to 10 times the minimal etfective dose; the blood pressure of such pre- 
treated cats responded by a typical rise (Fig. 3) without a reversal. This result 
was analogous to the results on the smooth muscies of the rat, 

Direct proportionality between the amount of extract and the amplitude of the 
blood pressure increase is shown in Figure 4. Comparison of the tracings with 
those obtained with measured amounts of arterenol indicated that the elevation of 
the pressure corresponded to the presence of 0.1 y of arterenol per gram of isolated 
ciliary body tissue or of isolated iris tissue. 


COMMENT 
The occurrence of arterenol and epinephrine in various tissues of organs of 
different species has been described by von Euler, Goldenberg, Baeq, and Holtz, 
and the results have recently been summarized in several comprehensive review 
articles." © All adrenergic nerves and organs supphed by such nerves have been 
found to contain chiefly arterenol. Thus, relatively large amounts of arterenol (in 
a range of from 0.5 to 3.0 y per gram of tissue) were determined in the heart, 
spleen, and large vessels. In other organs, such as the brain, lung, liver, and 
striated muscle, the vields were less, varying from 0.03 to 0.2 y per gram of tissue. 
It seemed clear to these investigators that the arterenol content of an organ depended 
on its adrenergic nerve supply. 

The anatomy of the nerve elements in the anterior portion of the uvea has 
been studied extensively by histological techniques; but no distinction could be 
made between sympathetic and other nerve fibers,’® and no clarifying degeneration 
studies have as yet been carried out. From the results of the present investigations, 
it can be concluded that the quantities of arterenol in the tissues of the ciliary body 
and iris correspond to the relatively small amounts present in such other tissues 
as striated muscle and brain. The number of vasoconstrictor nerves and sympathetic 
nerve endings would seem thus to be of low magnitude and to be equal in the iris 
and in the ciliary body. 

In most organs, small amounts of epinephrine can be measured and differentiated 
from arterenol. Von Euler estimated that epinephrine presents, on the average, less 
than 10% of the pyrocatecholamines ; the corresponding value for the heart muscle 
of cattle was determined by Goodall '? to be 7 to 2647. Within the sensitivity of 
the bioassay methods used in this study, epinephrine could not be demonstrated in 


16. Lauber, H., in Handbuch der mikroskopischen Anatomie des Menschen, edited by W. 
von Mollendorff, Berlin, Springer-Verlag, 1936, Vol. 3: Haut und Sinnesorgane; Pt. 2: Auge. 
Wolfrum, M., and Lauber, H., in von Graefe, A., and Saemisch, F.: Handbuch der gesamten 
Augenheilkunde, Ed. 2, Berlin, Springer-Verlag, 1930, Vol. 1, Pt. 2, Chaps. 3-7. Boeke, t 
Innervationsstudien: Die Nervenversorgung des M. ciliaris and des M. sphineter iridis bei 
Saugern und Vogeln, Ztschr. mikr.-anat. Forsch. 33:233-275, 1933; Innervationsstudien: Zur 
Nervenversorgung der Augenhaute; die Beziehungen der Nervenfasern der Iris zu den 
Bindegewebszellen beim Affen. Die “interstitiellen” 


Elemente des Irisstromas und der sympa- 
thische Grundplexus, ibid. 39:477-520, 1936. 


17. Goodall, M.: Presence of Neradrenaline, Adrenaline and an Unknown Sympathicolytic 
Factor in Cattle Heart, Acta physiol. scandinay. 20:137-152, 1950; Studies on Adrenaline and 
Noradrenaline in Heart and Suprarenals, ibid. (Supp. 85) 24:1-51, 1951. 
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the extracts from pooled samples of iris and ciliary body. [t must be borne in mind, 
however, that recovery of the pyrocatecholamines by the extraction method used 
in these studies is estimated to be 70 to 80%. Since amine-oxidase has been 
identified in iris tissues by Robinson,’* there is the possibility that epinephrine was 
present but was destroyed by the enzyme during the processing of the material. 

Stimulation of che cervical sympathetic fibers by Baeq* and by Luco and 
Lissak * resulted in biological activity of aqueous humor, which was interpreted 
as being caused by epinephrine. Studies carried out in the laboratories of von 
Kuler on cattle and horse aqueous humor suggested the presence of arterenol and 
epinephrine, but in a reexamination of this question, von Euler was unable to 
confirm these results.!” The observations of the current study were limited to 
normal aqueous humor and did not include experiments with aqueous humor 
obtained after prolonged stimulation of the cervical sympathetic fibers. They failed 
to show any arterenol or epinephrine activity in natural or concentrated aqueous 
humor which would exceed values of 0.05 y per milliliter for arterenol and of 
0.005 to O.OL y per milliliter for epinephrine. 

The possibility. of interference with the biological effects of arterenol and 
epinephrine by the activity of other constituents of the aqueous humor was excluded 
im control experiments in which measured amounts of the pyrocatecholamines were 
added to the samples. To eliminate any disturbing effects of histamine as a possible 
constituent of natural aqueous humor, a small amount of tripelennamine was used 
as an antihistamimie in a few experiments. The results confirmed the conclusions 
of Krakau?’ who could not demonstrate a response typical for histamine when he 
assayed aqueous humor, using the isolated gut of the guinea pig. The absence of 
any stimulating effect of natural aqueous humor on the smooth muscle preparations 
in our experiments supports further the validity of this interpretation. 


SUMMARY 


1. Undiluted and concentrated aqueous humor from cattle eyes, and in a few 
instances from the eves of cats, did not inhibit the carbachol contractions of rat 
smooth muscle preparations, which preparations exhibited responses to fractions 
of a microgram of epinephrine and arterenol (noradrenaline). Assays using the 
blood pressure of cats confirmed the conclusion that the aqueous humor was tree 
of measurable amounts of the pyrocatecholamines, even when the samples were 
concentrated 10 times. 

2. Variously prepared extracts of the ciliary body and irts of cattle eves showed 
inhibition of muscle contractions in the rat preparations characteristic of the 
presence of arterenol in quantities of O.1 to O.2 y per gram of tissue. Control 
experiments on the blood pressure of cats indicated an equal distribution of arterenol 
in the iris and ciliary body of cattle eves. No epinephrine effects were observed 


in bioassays which responded characteristically to as little as 0.005 y of epinephrine. 


18. Robinson, J.: Amine Oxidase in the Iris and Nictitating Membrane of the Cat and the 
Rabbit, Brit. J. Pharmacol. 7:99-102, 1952. 

19. Personal communication to the authors. 

20. Krakau, ©. FE. T.: On Aqueous Humour and Histamine, Acta ophth. 27:259-261, 1949. 
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AN EARLY SYMPTOM OF STREPTOMYCIN NEUROTOXICITY 


LEE S. SANNELLA, M.D. 
PETALUMA, CALIF 


N THIS report a hitherto undescribed symptom of early streptomycin toxicity 

is presented. It precedes the auditory and vestibular signs and symptoms and 
might, if its occurrence is confirmed in other cases, be used as a guide to discon- 
tinuing therapy prior to onset of irreversible damage. 


REPORT OF CASES 


Cast 1.—In 1947 a 31-year-old ophthalmologist had active pulmonary tuberculosis and was 
being given 2 gm. of streptomycin daily. At the beginning of the fourth week of therapy he 
observed slight motion of objects in the visual field on moving the head; this apparent motion 
was in a direction opposite the head movement and occurred on lateral, vertical, and oblique 
head movements. On his shaking or nodding the head rapidly, objects in the visual field appeared 
as though seen through a bowl of rapidly vibrating gelatin. These symptoms became more pro 
nounced during the following two weeks, at which time gross vestibular damage became obvious 
Audiograms were normal. Therapy was continued tor an additional 10 weeks. Some compen 
sation occurred during the months after treatment was stopped, but at the time of report, at 
the end of five years, both visual and vestibular system remain impaired. Stimulation of semi 
circular canals by rapid side-to-side movement of the head produced questionable nystagmus, with 
the fast component to the right. This was observed with the ophthalmoscope by two competent 
ophthalmologists (test suggested by Dr. F. H. Adler). 

A Barany test was done in 1952, with 50 ce. of ice water. Mild second-degree nystagmus 
began at 20 to 25 seconds and lasted 2 to 244 minutes. The response was about the same on 
the two sides. Past pointing, as well as a sense of vertigo, was absent at the heigth of the 
reaction. 

The impression was that of a marked decrease in sensitivity of vestibular mechanism on 
both sides. 


Case 2.—A 31-year-old male resident in ophthalmology received 1 gm. of dihydrostreptomycin 


daily for pulmonary tuberculosis. During the fifth month of therapy he became aware of slight 
motion of objects in the visual field on rotation of the head. These symptoms continued for eight 
weeks, without progression, and then disappeared spontaneously. Streptomycin therapy was 
continued for two weeks after this symptom could no longer be noticed. Rapid side-to-side 
movements of the head and ophthalmoscopic observation of the optic disk showed no detectable 
nystagmus. 
COMMENT 

The normal person experiences slight motion of objects in the visual field on 
moving the head. The motion is in a direction opposite the movements of the head. 
If glasses are worn which are a correct focus for the distance observed, the motion 
is minimal, and the motion increases if the glasses are removed. 


It is possible that in the presence of an irritated labyrinth the normal illusory 
movement on passive motion of the eye (on turning the head voluntarily) becomes 
intensified. 
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If this hypothesis is correct, nystagmus might be produced in persons having 
early streptomycin toxicity by stimuli which would not produce it in normal per- 
sons. If the head is moved from side to side rapidly enough, this motion itself is a 
stimulant to the semicircular canals. In the normal person it is not sufficient to 
produce nystagmus, or at least an observable nystagmus. 

In Case 1 this stimulus did give rise to slight nystagmus. Ilowever, this test 
has not been used in the acute phase of streptomycin toxicity. 

Another possible explanation of this manifestation is that streptomycin, rather 
than irritating the labyrinth, depresses its function and that the hyposensitivity of 
the mechanism is the cause of the intensification of the normal illusory movement 
on passive motion of the eye (on voluntary turning of the head). The slightest 
head motion causes a rapid and equal movement of the field of vision in the opposite 
direction. A depressed labyrinth does not rapidly and adequately “inform” the 
associated centers for head movements; thus the field of vision is unstable. 

In these cases there is no evidence that the induced nystagmus caused the 
observed symptom, since there was no motion of objects in the visual field during 
the period of observation of the micronystagmus. Further evidence that this symp- 
tom may be merely an exaggeration of the normal process is furnished by induction 
of an after-image. The image could be seen to float in the same direction as that 
in which the head and eyes were moved, while the real images moved in the 
opposite direction. 

I’xperiments were carried out in which the head was vibrated from side to side 
1 to 10 times a second. It is reasonable to assume that this motion might interfere 
with vision in the normal person, as well as persons with vestibular damage. How- 
ever, again, the results were subjective and difficult to interpret. The sense of 
movement of one object (against a background of stationary objects) is much more 
difficult to perceive than when the head is quiet, and it is this visual act which has 
been most impaired in Case 1. The gyration of the visual field made walking very 
difficult at first. However, long after walking had been relearned, driving an auto- 
mobile was found to be difficult and had to be relearned over a period of several 
years. 

The phenomenon is possibly the earliest symptom of streptomycin toxicity in the 
nervous system. To the untrained observer this neurotoxic effect might be described 
as lightheadedness, dizziness, or instability of vision. The instability is partially 
compensated for after a period, but in Case 1 it has persisted for five years. 

The symptom appears days to weeks before the signs of gross vestibular damage 
and may subside without progressing to vestibular damage. The lack of progression 
and clearing without vestibular impairment in Case 2 may be related either to the 
smaller daily dose or to the use of dihydrostreptomycin rather than streptomycin. 

It is hoped that a less subjective, or more accurate, method of measuring this 
phenomenon will be found. Research on this problem should contribute to our 
basic knowledge of vestibular-oculomotor interrelations. 
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COLOBOMA OF LOWER LID AND CHOROID, WITH FACIAL DEFECTS 
AND DEFORMITY OF HAND AND FOREARM 


PAUL TOWER, M.D. 
LOS ANGELES 


NTEREST in coloboma of the lower lid has greatly increased during the last 
decade, and many new cases have been reported by observers in various coun- 
tries.' One type, characterized by antimongoloid obliquity of the palpebral fissure 
and coloboma in the outer part of the lower lid, first described by Berry,’ and 
Treacher Collins? has been established by Franceschetti and his co-workers * as 


a detinite developmental syndrome presenting a scale of more or less complete forms. 


Some of these are unilateral and combined with deformities of the extremities. It 
seems, however, that no case has yet been reported in which unilateral coloboma 
of the inner third of the lower lid was associated with coloboma of the choroid, 
cleft of the upper lip, and ipsilateral congenital anomalies of the hand and forearm. 


REPORT OF A’ CASE 


J. M., a Negro girl aged 15, was referred for ocular examination, The patient's general 
external appearance was normal for a girl of her age, but facial deformity was evident at first 
glance. 

Personal and lamily Tlistory— The mother, who accompanied the patient, stated that the 
facial deformity had been present since birth. Delivery had been normal and uncomplicated. 
Vision in the right eye was always weak. The patient gave the impression of being mentally 
alert and normal; her high school grades were reported to be somewhat above average. No 


1. Dodds, G. E.: A Case Showing Partial Deficient Fusion of a Maxillary Process with 
Lateral Nasal Process on One Side, Brit. J. Ophth. 27:414-415 (Sept.) 1943. Harrison, S. HL: 
Treacher Collins Syndrome, Brit. J. Plast. Surg. 3:282-290 (Jan.) 1951. Johnstone, I. L.: A 
Case of Deficiency of the Malar Bones, with Defect of the Lower Lids, Brit. J. Ophth. 27:21-23 
(Jan.) 1943. Leopold, I. H.; Mahoney, J. F., and Price, M. L.: Symmetric Defects in the 
Lower Lids Associated with Abnormalities of the Zygomatic Processes of the Temporal Bones, 
Arch. Ophth. 34:210-214 (Sept.) 1945. Mann, I., and Kilner, T. P.: Deficiency of the Malar 
Bones with Defect of the Lower Lids, Brit. J. Ophth. 27:13-20 (Jan.) 1943. O'Connor, G. B., 
and Conway, M. E.: Treacher Collins Syndrome (Dysostosis Mandibulo-Facialis), Plast. & 
Reconstruct. Surg. 5:419-425 (May) 1950. Straith, C. L., and Lewis, J. R.: Associated Con- 
genital Defects of the Ears, Eyelids and Malar Bones (Treacher Collins Syndrome), ibid. 
4:214-213 (March) 1949, 

2. Berry, G. A.: Note on a Congenital Defect (Coloboma?) of the Lower Lid, Roy, Ophth. 
Hosp. Rep. 12:255-257 (Jan.) 1889. 

3. Collins, E. T.: Case with Symmetrical Congenital Notches in the Outer Part of Each 
Lid and Defective Development of the Malar Bones, Tr. Ophth. Soc. U. Kingdom 20: 190-192, 
1900. 

4. (a) Franceschetti, A., and Klein, D.: Mandibulo-Facial Dysostosis: A New Hereditary 
Syndrome, Acta ophth. 27:143-224, 1949. (b) Franceschetti, A.: A New Syndrome: Dysos- 
tosis Mandibulofacialis, Bull. schweiz. Akad. med. Wissensch. 1:60-66, 1944. 
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evidence of congenital or acquired anomalies was shown by her father, her mother, her sister, 
or her brother. According to the mother, there were no congenital defects among the more 
distant relatives 

Visual acuity was 20/20-— in the leit eve and 5/200-— in the right eye, both with correction. 
Phe cornea, media, and lens were clear bilaterally, without evidence of abnormality; the iris 
was normal 

The two sides of the face were definitely asymmetrical. The right orbit and globe were 
displaced downward, so that the upper lid of the right eye was situated on a level with the 
lower lid of the left eye (Fig. 1). On the right side the forehead, including the eyebrow, 
appeared normal, but the rest of the face was depressed and flattened. However, the chin did 
not recede, and there was no indication of malocclusion. The left side of the face, including the 
left eye, lids, and palpebral fissure, presented a completely normal appearance except for 
moderate macrostomia. 

On the right, the palpebral fissure at the outer canthus was normal, and the eyeball was 
not obliquely displaced. Drooping of the lower lid resulted in increased exposure of the lower 
portion of the sclera near the inner canthus (Fig. 2). The lashes were completely absent in the 


Fig. 1.—Frontal view, showing facial asymmetry and displacement of right orbit and globe. 


nasal half of the lower lid, while they were sparse and partly misdirected in the temporal half. 
There was also eversion of the eyelid, the degree of ectropion increasing in the nasal direction. 
Neither a caruncle nor a lower punctum lacrimale could be detected, but no interference with 


drainage of tears was noted. A wart-like prominence was seen at the nasal end of the everted 


lid, adjacent to the colobomo. The coloboma of the inner canthus of the lower lid appeared as 


a depressed area, covered with irregularly depigmented sear tissue. The nasal half of the upper 
lid, which otherwise seemed unaffected, was drawn down into the sear formation. 

In a lateral view of the right half of the face (Fig. 3) the depressed area could be followed 
upward from the coloboma of the lower lid to the root of the nose. Inferiorly, the depressed 
area, covered with depigmented scar tissue, extended like a band, first following the contour 
of the nose, then curving around the right ala nasi, and ending in a cleft of the upper lip, at 
a point about 1.5 cm. from the midline of the face. Temporal to the right ala nasi the cheek was 
sunken in. The right upper lip was drawn slightly upward; the right half of the mouth was 
definitely smaller than the left. 

The roof of the mouth was of normal shape, not high-arched, and no cleft palate was present. 
Inspection revealed normal teeth, with good occlusion, and these findings were confirmed by sub- 
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Fig. 2.—Close-up view of right eye, showing coloboma of nasal third of lower lid. Note 


absence of the caruncle, and the knob-like projection at the junction of the everted lower lid 
with the colobomatous area 


4 


Fig. 3.—Lateral view of face, showing full extent of indented area, from root of the nose 
down to cleft in upper lip. The forehead, external ear, and lower jaw are normal; the right 
cheek is depressed. 
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sequent roentgenograms of the skull. The chin did not recede. Both auricles were well formed; 
the external auditory canals were patent, and hearing was normal in both ears. 

Complete physical examination revealed nothing abnormal except for congenital anomalies 
of the right hand and forearm. The Wassermann reaction was negative. 

The rignt palm was atrophic and about one-third the size of the left (Fig. 4). The fourth and 
fifth fingers were completely absent; the second and third digits were considerably shortened, 
to about half the measurements of the corresponding fingers on the left (Fig. 428). The right 
thumb was of almost normal size. However, the wrist and forearm on the right side were 
considerably narrower than those on the left. 


A 


Fig. 4.—4, right hand and wrist, considerably smaller than normal. The fourth and fifth 
digits are absent; the other fingers are shortened. 2B, leit hand and wrist, reproduced to same 
scale as crippled, right hand. 


Roentgenological Report.—Roentgenograms of the skull showed an elongated anteroposterior 
diameter and flattening of the posterior half of the vertex. No other unusual anatomical features 
of the cranial vault or the base of the skull were noted, and the sella turcica was of normal 
appearance. Roentgenograms of the facial bones (Fig. 5) showed asymmetrical development. 
The left orbit and maxillary sinus, as well as the maxillary arch ard other facial bones, were 
located definitely higher than the corresponding structures on the right side. The right maxillary 
sinus was smaller than the left, with some thickening of the mucosa, and possibly an increase 
in density of its bony walls. Special projections of the right optic foramen were suggestive of 
slight changes in size and shape, with the bone density apparently remaining within normal 
limits 
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Fig. 5.—Roentgenogram of facial bones, showing asymmetry and differences in 
between orbit and maxillary sinus on right and corresponding structures on left. 


location 


Fig. 6—Roentgenogram of right wrist, hand, and fingers, showing congenital abnormalities 
of metacarpal bones and phalanges 
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In roentgenograms of the right wrist, hand, and fingers, 


appeared very small as compared with its neighbors. Portions of the proximal phalanges of the 


(Fig. 6) the fourth metacarpal bone 


fourth and fitth fingers could be demonstrated, but the rest of these digits was missing. The 
middle and index fingers avere somewhat crooked and showed irregularity and incomplete 
development of their terminal phalanges. The thumb was essentially aormal 


Funduscopic examination of the right eye revealed a_ tri- 


angular lesion with its apex at the lower temporal portion of the optic disk (Fig. 7.1). The 
changes became more marked as one approached the periphery, the involvement extending beyond 
the limits of the ophthalmoscopic field. The more centrally located part of the lesion consisted 
of whitish streaks radiating toward the periphery. In its inferior portion the papilla was con 


fluent with the lesion, and the disk margin was entirely obliterated (Fig. 72). Toward the 


periphery the streaks became wider and finally coalesced into a large, irregular colobomatous 


area. Its edges were indefinite, with numerous small gaps surrounding the main lesion. All these 
fundus changes were indicative of alpasia of the choroid. The coloboma presented a character 


istic triangular shape but was situated somewhat more temporally than the typical site of 


colobomas of the choroid. It did not involve the macula, which presented normal reflexes. The 


hig. 7-4, fundus photograph of right eye, peripheral view, showing incomplete coloboma 
of choroid, The triangular lesion has its apex in the inferior temporal portion of the disk and 
extends beyond the reach of the fundus camera. The whitish area nasal to the inferior temporal 
vein is an artifact, caused by retlexes 

BK, fundus photograph of right eye, posterior pole. The apex of the incomplete coloboma 
consists of whitish streaks, extending to the inferior temporal margin of the disk, which is 
confluent with the congenital lesion, Aplasia of retinal pigment ts most pronounced in the area 
below and nasal to the macula 


retinal vessels were well developed, but the course of their inferior temporal branches in the 
colobomatous area was irregular, and sometimes deflected. Scattered throughout the fundus, 
but most heavily distributed below the macula, were numerous small black dots, suggestive of 
general aplasia of retinal pigment. 

COMMENT 


Coloboma of the lower lid in itself is not a rare condition °; but it is apparently 
unique that unilateral coloboma of the lower lid should be associated with absence . 
of the lower punctum lacrimale and caruncle, unilateral facial deformity terminating 
in harelip, contralateral macrostomia, coloboma of the choroid, and stunted growth 


of the hand and forearm—all on the same side as the coloboma of the lid. 


5. Duke-Flder, W. S.:) Text-Book of Ophthalmology, Vol. 5, St. Louis, C. V. Mosby 
Company, 1952, p. 4647. 
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The question arises whether such an association of congenital anomalies is 
incidental, or whether it can be traced to a common cause interfering with develop- 
ment at a certain stage of intrauterine life. In passing. it may be mentioned that 
erratic combinations of congenital anomalies have been traced to such influences as 
exposure to x-rays during pregnancy" or maternal lack of vitamin A \t first 
glance, the concomitant finding of coloboma of the lower lid and facial dysplasia 
may suggest an atypical form of the Franceschetti: syndrome (mandibulofacial 
dysostosis).“ In the present case, however, the coloboma was situated in the 
nasal third of the lower lid, and, contrary to the characteristic antimongoloid slant 
of the eye in the Franceschetti svndrome, the eyeball was not obliquely displaced. 

The fact that the coloboma of the lower lid formed part of a deep groove along 
the lateral aspect of the nose, together with the presence of a harelip, might seem 
to point to imperfect closure of the fetal cleft as a cause of the anomaly. Hlowever, 
the lower lid does not develop by approximation of processes from different growth 
centers but is in its entirety formed by an upgrowth from the maxillary process." 
It has, therefore, been correctly observed that coloboma of the lower lid does not 
develop in the same manner as a cleft palate.*| However, if this statement were 
extended to include the origin of a harelip, it would be only partly correct, as 
congenital fissure of the upper lip is not in all instances due to failure of fusion 
of embryonic processes but can sometimes be traced to pressure from) ammiotic 
bands." 

Of late, there exists a strong tendency toward interpreting coloboma of the lid 
as a hereditary anomaly.'' But in the present case no congenital defects of any 
description are reported in other members of the family; on the other hand, the 
findings in this case are highly suggestive of a common origin of lid coloboma and 
harelip from a secondary facial fissure due to ammiotic bands. It is important to 
remember that the caruncle and lower punctum lacrimale are also missing, while 
the upper punctum is present and drainage of tears functions normally, indicating 


that the upper canaliculus, lacrimal sac, and nasolacrimal duct are well developed. 


The lacrimal passages take their origin from a fold of ectoderm from the maxilla, 
buried between the maxillary and the lateral nasal processes.'* One is, therefore, 

6. Pitter, J.. and Svejda, J.: Influence of Roentgen Rays on the Development of Intra- 
uterine Malformations, Ophthalmologica 123:386-393 (June) 1952. 

7. Rabadan Fernandez, P.: Bilateral Congenital Malformation of the Conjunctiva with 
Microcornea, Coloboma of the Left Lid, and Other Facial Abnormalities, Arch. Soc. oftal. 
hispano-am. 12:391-394 (April) 1952. 

8. Duke-Elder, W. S.:  Text-Book of Ophthalmology, Vol. 1, St. Louis, C. V. Mosby 
Company, 1942, p. 364. 

9. Burch, F. F.: Report of a Case of Lid Coloboma, in Finnoff, W. C., Editor: Contribu- 
tions to Ophthalmic Science, Menasha, Wis., George Banta Publishing Company, 1926, pp. 
200-202. 

10. Ask, F., and van der Hoeve, J.: Development of the Lacrimal Canaliculi Under Normal 
and Abnormal Conditions, the Latter in Case of Open Oblique Facial Fissure, Arch. Ophth. 
205: 1157-1196, 1921. 

11. Franceshetti, A., and Bischler, V.: Diseases of the Kyelids, in M. Amsler, and others, 
Editors: Lehrbuch der Augenheilkunde, Basel, S. Karger, 1948, pp. 669-692. 

12. Mann, [.: The Development of the Human Eye, Ed. 2, New York, Grune & Stratton, 
Inc., 1950, p. 258. 
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justified in the conclusion that no interference had occurred at this stage of embry- 
onal development, which, according to a recent tabulation, is ascribed to the sixth 
week (12 mm. length).'* 

In their basic study on the development of the lacrimal canaliculi, Ask and van 
der Hoeve '’ have shown that the epithelium of the lid margins does not participate 
actively in the formation of the lacrimal passages. On the other hand, the caruncula 
lacrimalis in man originates entirely from the lower lid, from which it becomes 
separated by insertion of the inferior lacrimal canaliculus. Isolation of the caruncle 
takes place in the fetus of 58 mm. length,'' corresponding to the end of the 11th 
week of intrauterine life. In the present case interference with normal development 
must, therefore, have occurred some time between these two stages. 

On the basis of Ask and van der Hoeve’s '° observations, however, it is possible 
to determine still more closely the period at which the anomaly may have been 
produced, Ina systematic study of all possible locations of secondary facial fissures 
which result in interference with the development of the lacrimal passages, two 
variants are mentioned which could apply to the present case: Growth of the lower 
canaliculus, might have ended in the oblique secondary fissure, or, again, the 
canaliculus might have been dissected by the fissure before connecting with the lid 
margin—a question which could be decided only by microscopic examination of 


serial sections. In order to remain on safe ground, one must assume that the second 
variant was present in this case. According to Ask and van der Hoeve, this type of 
developmental anomaly occurs in embryos of between 15 and 304+- mm. length, or, 
as based on recent calculations, between 6 and 9 weeks of embryonal life. 

The investigations of Ask and van der Hoeve!® contain still further material 
with a bearing on the present case, particularly photographs of a 6-month-old boy 
with a coloboma of the left lower lid and cleft of the upper lip.!° The two defects 
were originally connected by an open fissure, which, however, had been surgically 
closed before van der Hoeve saw the child. In spite of the fact that in the present 
case closure had been affected by nature, the two instances show striking simi- 
larities. Nevertheless, in van der Hoeve’s patient both the lower punctum and the 
caruncle were present, while the lower canaliculus was interrupted by the fissure. 
It is, furthermore, worthy of note that the underlying bone had not been completely 
severed by the fissure and that the palate was intact. 

On the basis of von Duyse and Hippel’s '® theory, van der Hloeve traced the 
origin of the oblique facial fissure tentatively to pressure from amniotic bands. His 
assumption was supported by Ask’s discovery of amniotic bands in a monster which 
showed a facial fissure connecting a harelip and an ipsilateral coloboma of the lower 
lid.’7 A deep fissure was seen at the commissure of the lips, contralateral to the 
harelip. Other congenital anomalies of the face and skull were encountered but 


13. Keeney, A. H.: Chronology of Ophthalmic Development: An Outline Summary of the 
Anatomical and Functional Development of the Visual Mechanism Before and After Birth, 
Springfield, Charles C Thomas, Publisher, 1951, p. 11. 
14. Duke-Elder,® p. 4631, Vol. 5. 
15. The most significant one of these photographs is reproduced by Duke-Elder,® p. 4703, 
Figure 4087. 
16. von Hippel, E.: Abnormalities of the Eye, in Schwalbe, E.: Die Morphologie der 
Missbildungen des Menschen und der Tiere, Pt. 3, Sect. 2, Jena, Gustav Fischer, 1912, pp. 1-66. 
17. The head of the monster is reproduced in Duke-Elder,'* p. 4704, Figure 4088. 
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were without bearing on the problem under consideration. sk offered the explana- 
tion that the amniotic band, descending on the other side of the face, was caught 
in the mouth and tightened by the growth of the head. Van der Hoeve '* suggested 
that macrostomia, which he dubbed a “coloboma at the mouth angle,” may be 


caused by an ammiotic band caught in the mouth. It is probable that in my case 


the moderate macrostomia on the left side was produced by the same amniotic 


band which brought on the oblique facial fissure, with harelip and coloboma_ of 
the lid. 


The amniotic band running from the mouth to the right lid, and farther up to 


the root of the nose, may also have caused the other facial deformities on that side 


in the present case. It is interesting to note that the photograph of the boy pre- 


sented by van der Hloeve shows a lowered position of the orbit, as well as flattening 


of the facial surface of the maxilla on the side which was dissected by the oblique 


secondary fissure. .\ detailed discussion of this point was outside the scope of van 


der Hoeve’s study. But the similarity of the changes in his case and in my own 


is so striking that there remains little room for doubt that in both instances pressure 


from amniotic bands caused the unilateral facial deformities. 


The location of the secondary facial fissure is similar in most cases, and Ask 


and van der Hoeve '’ reasoned that in the earlier stages of embryonal development 


the amniotic band may be caught in the groove between the maxillary and the lateral 


nasal process. The nasolacrimal furrow persists normally up to the 20 mm. stage 


but may endure still longer.'°) Even when approximation of the growth centers 


proceeds without interference, the groove does not disappear as the result of the 


fusion of its edges, but gradually becomes shallower, until it is completely smoothed 


out in the end. 


It is a rare coincidence indeed that in one of the monsters studied by van der 


Hoeve secondary facial fissures were associated with deformities of hands and 


fingers, due to persistent amniotic bands. Some of the details observed in that 


monster correspond exactly to the findings in my patient; others, again, differ, but 


it is very likely that in both a similar cause produced similar results. Van der 


1s 


compared the effect of an amniotic band to a wire encircling a tree, and 


Hoeve 


cutting into it as the tree grows. 


The strange combination of congenital deformities in the eyelid, face, lip, hand, 


and fingers thus seems to fall into a simple pattern. But the coloboma of the choroid, 


situated on the same side as the other anomalies, remains unexplained. The coinci- 


dence of coloboma of the lid and of the choroid has apparently been reported only 


once: Harman *! observed a large number of congenital anomalies in a girl 5 vears 


18. van der Hoeve, J.: Fye and Amnion Bands, Tr. Ophth. Soc. U. Kingdom §0:237-243, 
1930. 
19. Hamilton, W. J.; J. D., and Mossman, H. W.: Human Embryology: Prenatal Develop- 


ment of Form and Function, Baltimore, The Williams & Wilkins Company, 1945, p. 97. 


20. Streeter, G. L.: Developmental Horizons in Human Embryos: Description of Age 
Groups XV, XVI, XVII, and XVIII, Contributions to Embryology, Vol. 32, No. 211, Publica- 
tion 575, Washington, D. C., Carnegie Institute of Washington, 1948, pp. 135-203. 

21. Harman, N. B.: Multiple Anomalies in a Child, Tr. Ophth. Soc. U. Kingdom 24:325-329, 
1904. 
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of age, and among these bilateral coloboma of the upper lid, associated in the left 
eye with coloboma of the iris and the choroid (down and in); he came to the 
conclusion that “there is wanting a general cause that will account for so many 
congenital anomalies in one subject.” 

In the present case the coloboma of the choroid is most pronounced in the 
extreme periphery of the fundus, and it 1s surprising that a lesion of this type 1s 
not accompanied with any detect in the ciliary body and/or the iris.“ The coloboma 
of the choroid is not complete and is slightly displaced toward the temporal side. 
Nevertheless, one may assume that its development is connected with closure of the 
fetal cleft, indicating that the interference had occurred between the 11 and the 15 
mim. stage, the equivalent of the fifth or sixth week of embryonal life. Thus, the 
latest term for closure of the fetal cleft can be brought into harmony with the 
earliest term established by Ask and van der Hoeve for a coloboma of the lower 
lid associated with absence of the lower punctum and caruncle. Interference with 
the development of the lower lid and lacrimal apparatus, therefore, may conceivably 
have occurred at the same time as the choroidal disturbance. But it must remain 
doubtful whether one is entitled to the conclusion that these possibly synchronous 
events have an identical cause, as coloboma of the choroid is a defect of the neural 
ectoderm alone.?* 

An interruption of the normal development occurring at about the 15 mm. stage 
would place the disturbance toward the end of the organogenetic period.** Defects 
initiated at that time result in simple arrest or retardation of growth.?° During 
this stage the organism is still able to compensate through a new coordination of 


adjacent structures.“° This can be seen in the downward adjustment of orbit and 


infraorbital facial bones, as well as in the downgrowth of the upper lid at the inner 
canthus, resulting ina normal upper portion of the canalicular field. Apparently, 
pressure from an amniotic band caught temporarily in the line of the nasolacrimal 
furrow can produce deformities which, at first glance, would seem to indicate 
germinal origin. 


sl 


MMARY 


\ case of unilateral coloboma of the nasal third of the lower lid is reported, 
associated with the following developmental anomalies on the same side: absence 
of the lower lacrimal punetum and caruncle; harelip; lowering of the orbit and 
depression of the infraorbital portion of the facial bones; partial coloboma of the 
choroid, combined with general aplasia of retinal pigment; underdevelopment of 
the wrist and forearm, and shortening and absence of the fingers. Furthermore, 
contralateral macrostomia was encountered, 

For an understanding of the origin of the unilateral coloboma of the lower lid, 3 
it is decisive that the lower punctum and caruncle are absent, while drainage of 
tears proceeds unimpeded through the upper lacrimal canaliculus. The most likely 


22. Mann, I.: Developmental Abnormalities of the Eye, London, Cambridge University 
Press, 1937, p. 8&5 


23. Mann, I.,2% p. 86. 
24. Mann, I[.,2? p. 9. 
25. Mann, I.,2? p. 44. 
26. Mann, 1.,2? p. 34 
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cause is pressure from an amniotic band, which may also account for the other 
umilateral facial deformities, including harelip and contralateral macrostomia. The 
associated abnormalities of the right upper limb are probably of the same origin. 
It is far more difficult to explain the concomitant partial coloboma of the chorotd. 


Pressure from the amniotic band along the line of the nasolacrimal furrow may 


have begun early enough in embryonal life (15 mm. stage, or the sixth week) to 
coincide with belated closure of the choroidal fetal cleft. But it must remain an open 
question whether indeed the two types of developmental anomalies have the same 
cause, 


610 So. Broadway (14) 
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Clinical Notes, New Instruments and Techniques 


RESTRAINING DEVICE FOR OPHTHALMOSCOPIC AND BIOMICROSCOPIC 
EXAMINATION OF SMALL PRIMATES 


GUSTAV C. BAHN, M.D. 
NEW ORLEANS 


CAPTAIN DAVID V. L. BROWN 
MEDICAL CORPS, UNITED STATES AIR FORCE 
AND 
HORST FLECK 
RANDOLPH FIELD, TEXAS 


DEVICE has been developed which adequately immobilizes the head and body 
A of small primates in order that slit-lamp and ophthalmoscopic examinations 
may be performed, Retraction of the lids and fixation of the globe have never thus 
far been necessary, because these animals, unless antagonized, hold their eyes open 
and maintain fairly steady fixation. Wide exposure and rigid fixation of the globe 
may, however, be accomplished with a speculum and forceps if required, This 
procedure may perhaps be necessary for fundus photography. 

The box, measuring 7 by 6 by 13 in. (17.8 by 15 by 33 em.), constructed of galvanized iron, 
is hinged on and locked on the side with a draw-bolt catch. The circular opening at the end of 
the box is encased in a Plexigas collar, so that the animal's neck is not expesed and cannot be 
injured by sharp edges. A cup-shaped plate (21) is mounted at the end of the box just behind 
the opening for the neck and is so adjustable with locking device (4) that forward pressure is 
applied to the animal's occiput. Mounted on the side of the opening for the neck is a pivotal 
slotted vertical bar, which can be locked with knob (C). A horizontal bar slides up and down 
on the upright rod and acts as a bit, fitting in the monkey's mouth. The central portion of the 
horizontal bar is flattened in order that it will fit properly in the monkey's mouth. When the 
upright rod is rotated backward and locked by tightening knob ), the animal's head is fixed 
anteroposteriorly. Two side-plates (/5), shaped to conform to the cheek contour of the 
monkey, move along the horizontal bar. These are firmly locked on either side of the monkey’s 
face to prevent lateral movement. When the occipital plate, vertical and horizontal bars, and 
side-plates are properly fitted, the animal is unable to move its head in any direction. 

The box is placed on an adjustable incline easel, which can be set and locked at the desired 
height by tightening the butterfly nuts on either side. Springs fitted over the top of the box hold 
it in place on the easel. 


From the School of Aviation Medicine 
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A NEW CAMERA FOR CINEPHOTOMICROGRAPHY 


EDWARD H. BLOCH, M.D., Ph.D. 
AND 


STANTON H. PETRY, AB. 
CLEVELAND 


INCE 1940, the blood flowing through the human bulbar conjunctiva has been 
used as an indicator to detect systemic changes in its mechanical composition. 
It had been found that in many diseases red blood cells were stuck together to form 
agyregates.' These red cell aggregates usually resisted passage through small 
blood vessels which measured less than 50 » in diameter. The red cell aggregates 
varied in size, shape, plasticity, and elasticity. Cinephotographic recording was 
necessary to illustrate the rapid changes which occurred in the physical properties 
of the aggregates as they were forced through the small blood vessels. Color 
cinephotography was desired, since the film has a small grain and greater con- 
trast could be obtained, the subject being red against a white background. 


STATEMENT 


OF 


Pik PROBLEM 


The design of the camera was influenced by (1) the subject, (2) the intensity 
of the light, and (3) the necessity for continuous visualization of the microscopic 
field during photography. 
1. The design of the camera and auxiliary equipment had to be oriented to 
the patients, many of whom were more than moderately ill, were usually appre- 
hensive, and were able to cooperate for only a short period. Cooperation of the 
patient was absolutely necessary, since the steadiness of the field depended upon 
the patient’s ability to hold his eye still. 
2. Two factors influenced the intensity of the light reaching the motion picture 
film. The greatest limiting factor was imposed by the patient, whose ability to 
tolerate light and hold the eye motionless was limited. While this factor varied with 
each subject and with the angle at which the beam of light struck the eye, the 
maximum light tolerated without movement was at the minimum light intensity 
for adequate exposure of color film. The intensity of light reaching the film was 
further decreased by the prisms in the stereoscopic microscope which had to be 
used to obtain objective lenses with long working distances. 
3. Anyone who has studied living tissue under the microscope has noted the 
nearly continuous movement of the field and so readily understands the necessity 
for continuous visualization of the field during photography. Movement was 
especially troublesome the human bulbar conjunctiva. Some of the more 
important factors which were responsible for this movement were the heart beat, 


Established Investigator American Heart Association (Dr. Bloch) 
Chief Engineer, W. M. Welch Manufacturing Company, Chicago (Mr. Petry). 
From the Department of Anatomy, Western Reserve University School of Medicine. 


This technical development was supported in part by a grant from the American Heart 
Association 


1. Knisely, M. H.; Bloch, F. H.; Eliot, T. S., and Warner, L.: Sludged Blood, Science 
106: 431-440, 1947. 
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respiration, fatigue of the ocular muscles, physiologic nystagmus, inability of the 
patient to concentrate, and distracting extraneous noises. It is understandable 
that few of these factors could be entirely eliminated and the remainder could only 
be modified. The summation of the remaining movements resulted in the need 
of a device which would permit constant visualization of the field during photog- 
raphy. The device for viewing the field during photography could not be any 
of the conventional beam-splitting devices, since the maximum light that could be 
tolerated by the subject was barely sufficient for exposure of color film, 


Fig. 1.1 indicates lens; B, housing of glass disk; ©, control knob of motor; D, slide for 
attachment to pillar arm; /:, rewind handle for spring motor; /, viewing telescope 


In the design of the camera, consideration was also given to keeping the 
camera as small as possible, light in weight, simple, and adapted to rapid film 
loading and to having a viewing image as clear as possible, preferably free of 
“grain.” 


THE SOLUTION 


The solution to these problems was accomplished by modifying an Eastman 
Cine-Kodak 16-mm. camera (Figs. 1 to 3). Changes were made both in the pho- 
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tographic objective lens and in the view finder. An f 3.5 lens was placed at its 
principal focal distance, and between this lens and shutter a glass disk 45 degrees 
to the optical axis was inserted (B, Fig. 2). The disk was driven by the shaft 
which actuated the shutter (Figs. 2 and 4). A first-surface mirror was coated on 
half the disk. The position of the disk at rest, with the shutter closed, placed the 
mirror portion of the disk into the optical path, deflecting the lightbeam to a 90- 
degree prism, one surface of which contained an open-centered cross hair. This 


Fig. 2 ! indicates lens; B, disk: C, shutter of camera; 2), prism (open-centered reticule 
1 1 


etched on bottom plane E. objective of tele SCOpe RK, flexible coupling of disk shaft; drive 
shaft of camera shutter and disk; (', slide of supporting bar 


surface was the same distance from the photographic objective lens as the film 
(Figs. 2 and 4). The image which was formed in this position passed through 
the viewing microscope, which magnified the real image 11 times. 


It was found that a considerable flicker of the image was present at a speed 
of 16 frames per second, but at film speeds in excess of 24 frames per second 
the flicker was insignificant or absent. At all film speeds, however, a change in 
the focus of the field could easily be recognized; the field rapidly refocused with 
or without stopping the film, and with a minimum loss of time. 
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TECHNIQUE OF OPERATION 

In photography of the bulbar conjunctiva the camera was mounted on an 
extension arm which had a universal joint (lig. 3). The field to be photographed 
was selected with the stereobinocular microscope; the ocular was removed, and 
the camera was swung into position, It was usually unnecessary to make a light- 
tight connection between the microscope and the front lens of the camera, a distance 
varying from 10 to 30 mm. The camera was moved laterally and rotated until 
an evenly illuminated circular spot of light was seen through the viewing micro- 
scope. The stereobinocular microscope was then refocused by moving it closer to 


Fig. 3.—The camera mounted over the stereobinocular microscope in position for recording 
the circulation in the unanesthetized bulbar conjunctiva. The microscope and camera are mounted 
on separate vertical pillars (7,7!) and are screwed into a horseshoe-shaped base (CG). The tissue 
is illuminated by a lamp (//), which is attached to a flexible rod (J), which, in turn, is fast- 
ened through a solid rod (7) to the base. The light source consists of a 100-watt projection 
bulb. The light passes through collimating lenses (/.) and a blue filter (/°). Both the micro- 
scope and the camera are mounted on horizontal bars, with universal joints to permit the 
maximum movement of these units. 


the subject, bringing the field into sharp focus. When the original microscopic 
field had been carefully composed, and had not moved, the center of the field 
was in the center of the open-centered cross hair. When further centering of the 
field became necessary, it was accomplished by slight movement of either the 
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subject or the microscope. Small movements of the microscope could be made 
without further realignment of the camera because the objective lens of the camera 
was at its principal focal distance. 
COMMENT 
While the camera was primarily designed to record the circulation in the human 


bulbar conjunctiva, it has been found equally useful in recording the microscopic 
_ circulation in other peripheral tissues and internal organs. 


VIEWING MICROSCOPE 


MICROSCOPE 
ASSEMBLY 


LIGHT SOURCE 
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Fig. 4.—Optical system of the camera. 4 is objective lens; B, prisms of stereobinocular 
microscope; 1), photographic objective lens; /:, camera-shutter aperture; /, 16-mm. motion 
picture film; G, first-surface mirror disk; //, disk shaft and connecting gear with camera motor 
shaft; J, prism with open-centered reticule (/?); K, objective lens of viewing telescope; L, 
ocular lens of viewing telescope; NV, light source; 1/7, collimating lens. 


The camera was designed so that the ocular of the microscope could be left 
in situ, but in practice this has not been found possible. The image seen in the 
viewing microscope was so greatly magnified that it could not be oriented in the 
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field. Hence, in practice it was found necessary to photograph without the ocular, 
even though there was some sacrifice in magnification. This loss of magnification 
from removal of the ocular was partially compensated for by increasing the 
distance between the objective lens of the microscope and the camera.* 


SUMMARY 


A 16-mm. camera which permits constant visualization of the field during cine- 
photomicrography without significant loss of light to the film is deseribed, 


2. Of the commercially available 16-mm 


motion picture cameras which were examined, 
only one was found to have a viewing system which permitted the field to be visualized during 


photography (Pathe 16-mm. motion picture camera, Director Products Corporation, 570 Fifth 
Ave., New York). The image which was formed by this camera, with the light which was 
available for photographing the human bulbar conjunctiva, was so dim that critical focus could 
not be consistently ascertained 
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THE SLOT HAND PERIMETER 


HERBERT LEVITT, M.D. 
TORONTO, CANADA 


Hh. SLOT hand perimeter, a new modification of the standard hand perimeter, 
is designed for a simpler, more rapid, and more certain localization of the retinal 
tear, or hole, or any other retinal lesion. 

The retinal area is viewed by direct ophthalmoscopy, through the slot in the arm, 
as the patient fixes on the center of the hand perimeter. ‘The meridian into which 
the arm is turned and the degrees from the fixation point are noted. The angle, 
in degrees on the arc of the perimeter, is then translated into distance, measured 
in millimeters from the limbus on the outer surface of the sclera with the aid of 
Stine’s tables. 


The advantages of the slot are obvious in that it greatly simplifies the localizing 
procedure, since no additional help is required and there is constant direct visualiza- 
tion through the slot. This avoids guesswork and awkwardness. 


The small hand perimeter, of a radius of 18 or 19 em. can tolerate a slot of 
approximately | em. width, in the midpart of its arm, while still maintaining its 
structural rigidity. If necessary, the ends of the arm can be reinforced. 
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The Slot Hand Perimeter 
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TELETRAINER 


WILLIAM J. McGANNON, M_D. 
LAKEWOOD, OHIO 


RTHOPTI 


treatment is of value for the patient with simple suppression. 
There always exists the problem of the patient’s persistence in) whatever 
method of orthoptic training is initiated. The most difficult single aspect of orthoptic 


training is that of maintaining the interest of the young patient for a period long 
enough actually to accomplish the desired result. 


A method utilizing television as the orthoptic instrument avoids the monotony of many other 
orthoptic procedures. A Polaroid lens is placed in front of the television screen. Half the Polaroid 
screen is placed at an axis of 90 degrees, and half, at an axis of 180 degrees ( Figure, 


A and B). 
The patient wears a pair of glasses with lenses matching the two sides of the Polaroid in 
front of the television screen 


Each eye views one-half the television screen. 
necessitates simultaneous perception if the entire screen is to be seen. 


This arrangement 
The patient will utilize 
this method of orthoptic traiming for much longer periods than the standard methods used 
(Figure C). 
14597 Madison Ave. (7) 
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Television screen viewed through (.1) the left lens, (2) the right lens, and (C) both lenses, 
of Polaroid glasses. 
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NEW TYPE OF TUBING FOR USE WITH THE ERYSIPHAKE 


CARROLL A. McCOY, M.D. 
GLENDALE, CALIF. 


HE ERYSIPHAKE in one form or another has been in use since 1910. Since 

its introduction many improvements have been made in the mechanics of 
creating negative pressure. 

The machine came equipped with rubber tubing and an adapter which connects the tubing to 

the cup to be introduced into the eve. The weight and inherent tension peculiar to rubber 

products make impossible the delicacy of touch, and ease of manipulation required in cataract 


surgery 


VINYL CONNECTOR 


NYLON NEEDLE ADAPTER 


6 FEET VINYL TUBING 
076 1D - O16’ WALL 


ANODE RUBBER TUBE 
New type of tubing tor use with erysiphake 


don Baxter, Inc., has worked with me to provide a light-weight plastic tubing with an 
attached adapter which fits the cup. This arrangement provides a closer, more exact handling ot 
the cup, without dragging weight or tension. With use of this tubing one may attain the delicacy 
of manipulation comparable to that of the various capsule forceps for lens extraction. 

lhe tubing is 6 ft. (180 em.) long, with walls of 0.016 in. (0.03 mm.) thickness, which 1s of 


sufficient resilience to prevent collapse. This tubing may be sterilized for reuse in the autoclave, 


provided that other articles are not placed on its upper surface and that the coils are not kinked 


or made into small circles 
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LENS REFRACTION TREE 


ROBERT S. ROSNER, M.D. 
CLEVELAND 


I HAVE been using a refraction aid that is convement and helpful. [t consists 
ta batterv of lenses that enables the refractionist to go “round the trail case” 


Lens retraction. tree. 


with ease and speed. It consists of two +0.25 spheres, two —-0.25 spheres, and a 
crossed cylinder, —0.25 sphere $0.25 cylinder, at the top. 


The accompanying photograph is self-explanatory. 


This instrument was made under my direction by the Strong-Kennard Company, 
Rose Bldg., Cleveland 15. 
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Registry of Interesting Cases 


It is the purpose of this section to record cases on the basis of mterest only. No complete 
review of the literature is attempted and no claim for priority ts implied except when specifically 
stated. Publication of case reports is subject to the concurrence of the Editorial Board on the 
witeresting aspects of the case. It is requested that the reports submitted be as brief as is con- 
sastent with melusion of the pertinent facts, bear a title that is as specific as possthle, be prefaced 
by a paragraph that states why the author feels the case is of interest and be accompanied with 
photographs whenever possible. 


BILATERAL ACUTE NEURORETINITIS WITH SARCOIDOSIS 
TREATED WITH CORTICOTROPIN AND CORTISONE 


Hk OCCURRENCE of bilateral acute neuroretinitis in association with 

sarcoidosis is sufficiently uncommon to warrant mention. The treatment with 
corticotropin and cortisone in this case and the rapid recovery following institution 
of such treatment are of unusual interest. 

A white man aged 29 entered the Veterans Administration Hospital, San Francisco, on 
May 22, 1952, because of marked loss of vision in both eyes. He had been entirely well until 
one month previously, when he first noted persistent occipital headaches and aching in the lower 
part of the back. He remained at his work as a mechanic until May 9, when he noted a slight 
blurring of vision and consulted his ophthalmologist, Dr. Stanley Diamond. The visual acuity 


was 20/25 in each eye and a faint circumecorneal flush was present, but no other pathological 
signs were found. On the following day the patient noticed an clevated red area over the left 
tibia. This remained for two days and was interpreted by his physician as an area of erythema 
nodosum. On May 12, his vision suddenly decreased to finger counting only in each eye. A 
moderate aqueous ray, a few keratic precipitates, and a few cells in the anterior chamber were 
observed in each eye. Generalized lymphadenopathy and a temperature of 100 F. were noted. 
With topical use of cortisone, the flare and cells decreased, but the visual acuity remained 


unchanged. 


On May 14 the patient entered a private hospital. Biopsy of an axillary lymph node (Fig. 1) 


was reported as showing tuberculosis, but no acid-fast bacilli were found. An intradermal test 
with old tuberculin U.S. P. gave a negative reaction in a 1: 1,000 dilution. The x-ray examina- 


tion of the chest showed nothing pathologic \ diagnosis of probable tuberculous uveitis was 
made, and treatment was begun with streptomycin and paraaminosalicylic acid. No improvement 
in vision occurred in the course of a week. The patient was transferred to the Veterans Admin- 
istration Hospital on May 22. 

On examination at the time of admission the patient appeared well nourished and not acutely 


ill but complained of marked impairment of vision. Generalized lymphadenopathy was present. 


None of the nodes were more than 1.5 em. in diameter, and none were tender. The parotid and 


lacrimal glands were normal. ‘The visual acuity was 20/400 in the right eye and was limited . 


to perception of hand movements in the left eye. There was no conjunctival or ciliary congestion. 


The corneas were clear except tor a few small keratic precipitates. An occasional cell was 


seen in the aqueous. The irises appeared normal. No nodules were found. The pupils were dilated 


by a mydriatic. The lens and vitreous were clear in each eve. The principal findings were in 


From the Surgical Service, Ophthalmology Unit, Veterans Administration Hospital, and 


Division of Ophthalmology, Stanford University School of Medicine 
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Fig. 1.—Axillary lymph node, showing typical epithehoid tubercles with multinucleated giant 
cells. No caseation is present. 
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V/ ARCHIVES OF OPHTHALMOLOG) 


the tundi, The right optic disk was hyperemic, and the inferior and nasal borders were elevated 
approximately 1D. (Fig. 2). The macular area and the area between the macula and the disk 
were edematous, with an uneven appearance not unlike that of wrinkled Cellophane. The pigment 
in the macula was arranged in an irregular circinate pattern. The fovea appeared granular, and 
the normal reflex was absent. There were no hemorrhages or exudates and no evidence of 


Fig. 2.—Photographs (May 23, 1952) of fundus of the right eye, showing optic disk and macula. 


choroidal involvement. The left fundus (Fig. 3) resembled the right, but the edema of the disk 


was somewhat greater and the pigmentary changes in the macula were more pronounced 


Examination of the visual fields demonstrated central and paracentral scotomas bilaterally. The 


scotoma in the left eve was denser, larger, and more irregular in outline 

X-ray studies of the chest and phalanges revealed nothing significant The blood count, 
urinalysis, Kahn and Kolmer tests, blood protein determination, liver function tests, and spinal 
thuid studies, all gave normal results. The electrocardiogram was normal 
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\ diagnosis of acute bilateral neuroretinitis was made 
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FLOCKS—BILATERAI 
The report of the earlier lymph node 


biopsy, the absence of tubercle bacilli, and the negative reaction to the tuberculin test suggested 


a probal 


tubercles without caseation, and the pathologist concurred in the diagnosis of 


as an inluston im 


He diagnosis of sarcoidosis. Reexamination of the lymph node showed numerous hard 
Soeck’s sarcoid 


Photographs (May 23, 1952) of fundus of the left eve, showing optie disk and macula 
On May 23, the day following admission, treatment was started with oral administration of 
six hours for and 25 mex. « 
solution. Within 48 hours the 


steadily. By May 29 vision was 20/30 in the 


six doses, corticotropin given intravenously 
patient's condition was greatly 


75 me. every 
right eye and 


ruisone, 
cle Xtrose 


improved and continued to improve 
On June 9 vision was 20/25 in the right eye and 20/50 in the left eye, and 
20/25 in the left eve. Ina 


By June 15 the 


still present in the left, 


20/80 in the lett eye 


by June 19 it had further im 
and density of the 


proved to 20/20 in the right eve and 
similar manner, the size scotomata gradually decreased 
scotoma could no Jonger be demonstrated in the right eve but was 
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although reduced in density and size. On June 9 an acneform skin eruption and a moon-faced 


appearance were noted. The dose of corticotropin was gradually reduced, and the use of the drug 
was discontinued on June 27. On July 31 very small paracentral scotomas were still present in the 
left eve. By October, 1952, vision was 20/20 in each eye 

The fundi changed gradually. Edema of the maculas disappeared in a few days. The pigment 
changes in the right macular area became less noticeable, but the pigment in the left macula 
gathered in dense clumps with depigmented areas between, and at the time of writing it. still 
has this appearance. The disks regained their normal color, but elevation of the interior border 
of the left disk persisted as late as July 25, 1952. 

The improvement in vision was constant, without relapse, and at the time of this report 


acuity is 20/20 in each eye. Max Fine. MD 


Mitton Frocks, M.D. 
655 Sutter St., San Francisco 2. 
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CHORIOEPITHELIOMA OF TEST!S WITH BILATERAL 
CHOROIDAL METASTASIS 


HE CASE to be reported is, I believe, the first in which there was bilateral 

choroidal metastasis from a chorivepithelioma of the testis. Five cases of 
unilateral choroidal metastasis from a chorioepithelioma of the testis have been 
reported (Table). 


Summary* of Six Cases of Choroidal Metastasis from Chorionepithelioma of the Testis 


Survival 
After Onset 
Eve Primary Age, of Visual 
Author Affected Source Site of Metastases TF. Disturbances 
MacDonald '* Right Left Choroid, lung, groin, “Young” 1 mo. 
testis liver, wall bladder, 
intestine, cerebrum, 
pleura, Dasopharynx, 
diaphragm 
Reichling '" Unknown Right Generalized 36 2mo. 
testis 
Godtfredsen Right Right Choroid, cerebrum, 2wk. 
testis lungs, liver, pancreas, 
jejunum, skin 
Kambara '4 Right left Choroid, lungs, heart, 2 20 days 
testis small intestine, cere- 
bral cortex, stomach, 
kidney, liver, pan- 
creas, adrenal, 
breast, spleen 
Kulvin *° Left Left Choroid, lungs, liver, 
testis lymph nodes 
Chitwood Jr. Both Right Generalized 
(present case) testis 


* Modified from Kulvin.'* 
REPORT OF CASE 
A white man aged 22 was referred to this hospital with a diagnosis of melanoma of the left 
eye with pulmonary metastases. He had consulted an ophthalmologist because of pain in the 


left eye and blurred vision of about three weeks’ duration. Roentgenograms of the chest, 


obtained by the ophthalmologist, were said to have shown “metastatic lesions,” and the patient 
was referred to this hospital for definitive therapy. The patient had lost an unknown amount of 
weight, and the week prior to admission he had been either vomiting or coughing up dark blood. 
Initial examination revealed that the patient was acutely ill and that the left eye was protuberant. 
He was unable to perceive light with this eye, and there was severe congestion. Fundoscopic 
examination was unsatisfactory. The globe was filled with tumor. The right eye appeared normal, 
but on fundoscopic examination a large brownish tumor was seen in the inferior nasal quadrant. 
Auscultation of the chest revealed rales in the base of both lungs. The breasts were not enlarged, 
and no masses were felt in the testes. Laboratory data were not contributory. [Examination of 
the chest x-rays revealed numerous densities throughout both iungs. These ageas varied in 

From the Laboratory Service, Veterans Administration Hospital, Louisville, Ky., and the 
Department of Pathology, University of Louisville School of Medicine. 

Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the author are the result of his 
own study and do not necessarily reflect the opinion or policy of the Veterans Administration. 
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hig. 1. Roentgenogram of the chest revealing numerous densities 


in beth Jungs. One «t 
these metastatic lesions is indicated by the arrow. 


Photograph of the two eves. The enlarged chambers contain altered blood, blood 


Fig. 2. 
clots, and partially necrotic tumor tissue. The horizontal white line in the left eye is an artifact 
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Fig. 3.—Low-power photomicrograph of the left eve showing cornea (extreme left) and 
extensive hemorrhage. The only viable tumor ts outlined 


Fig. 4.--Magnification of the area outlined in Figure 3. Tumor cells occur in cords and in- 
clude some trophoblastic cells. There is also extensive recent hemorrhage, 
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diameter from a few millimeters to 5 em. (Fig. 1). The diagnosis of melanoma of the left eye 
was agreed with, and the patient was treated symptomatically. Exophthalmos of the left eye 
increased, and he complained of severe pain in this eye. Hemoptysis and hematemesis persisted, 
and he died 11 days after admission. 


Autopsy —The pertinent findings were as follows: 
Eyes: The left eye protruded 2 em. beyond the right eye, and the cornea, pupil, and sclera 
of the left eye were indistinguishable and appeared as a dry, slightly red surface. The tumor 


had extended to involve the distal 0.5 em. of the optic nerve and, on sagittal section, appeared 


Fig. 5.—Photomicrograph of tumor in the right testis. Tumor tissue appears as dark-stained, 
syncytiotrophoblastic cells, and groups of small polyhedral cells above. Seminiferous tubules and 
nodules of interstitial tissue are seen in the lower half of the photograph. The intervening space 
is artifact, due to shrinkage. 


to arise from the retina. Both the anterior and the posterior chamber contained tumor tissue, 
which almost obliterated them. It was hemorrhagic, friable, necrotic, and of a deep-brown color. 
The right eye appeared normal until sectioned, when a similar hemorrhagic tumor was seen. 
The mass appeared to arise from the choroid of the retina and replace one-third of the fluid 
space (Fig. 2). Numerous red necrotic metastases were found in the kidneys, lungs, right 
adrenal, heart, stomach, liver, spleen, seminal vesicles, brain, and cervical, mediastinal, and 
retroperitoneal nodes. 
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CHITWOOD—CHORIOEPITHELIOMA OF TESTIS WITH METASTASIS 367 


Testes: The leit testis was not remarkable, but the right testis was soft and smaller than 
the left. Upon transection, a few firm foci of nodular brown tumor masses were seen within its 
substance. These measured 8 mm. in diameter and were thought to be metastases. 

Anatomical Diagnosis: The diagnosis was melanoma of the left eye with widespread meta- 
stases. 

Microscopic Study.—The correct diagnosis was established only after examination of the 
tissue sections. 

Eyes: The vitreous chamber was filled with clotted blood and necrotic debris, interspersed 
with tumor cells. These cells were of two types. Some were syncytial groups of trophoblastic 
cells, while others were small, compact, polyhedral Langhan cells (Figs. 3 and 4). 

Testes: The testes contained groups of cytotrophoblastic and = syncytiotrophoblastic cells, 
characteristic of choriocepithelioma (Fig. 5). 

General Microscopic Appearance: The microscopic appearance of the metastatic lesions in 
the lungs, heart, kidneys, lymph nodes, liver, brain, and adrenal gland was similar to that of the 
lesions in the testes and the eyes. The metastases contained admixtures of cytotrophoblastic and 
syncytiotrophoblastic cells, with extensive hemorrhage and necrosis. 

Final Diagnosis——The tinal diagnosis was chorivepithelioma arising in the right testis, with 
generalized metastases involving both eyes. The material was reviewed by the Armed Forces 
Institute of Pathology, in Washington, D. C. 


COM MENT 


In the six cases reported, including the present one, the oldest patient was 36 
(MacDonald ™ reported his as “young”). The survival, after onset of visual dis- 
turbances, varied from two weeks to two months (Table). It is interesting to 
note how difficult it becomes to arrive at a correct diagnosis after the case has 
been “labeled” with an incorrect one. In the present case the diagnosis was not 
suspected until the tissue sections had been examined. 

The case presented, as far as I can determine, is the first instance of chorio- 
epithelioma of the testis with metastases to the choroid of both eyes. Five cases 
of chorioepithelioma of the testis have been reported with metastasis to the 
choroid of one eve. Several cases of chorioepithelioma of the uterus with metas- 
tases to the eyes have been reported. 


M. Crirwoop Jr., M.D. 
Pulaski, Va. 


1. (a) MacDonald, A. F.: Choroidal Chorio Epithelioma Secondary to Teratoma of the 
Testicle, Arch. Ophth. 16:672 (Oct.) 1936. (bh) Reichling, W.: Ocular Metastasis of Chorion- 
epithelioma, ibid. 19:156 (Jan.) 1938. (¢) Godtfredsen, E.: Choroid Metastasis in Chorion- 
epithelioma of the Testicle, Acta ophth. 22:300, 1944; cited by Kulvin, M. M., Am. J. Ophth. 
34:217 (leb., Pt. 1) 1951. (d) Kambara, G.: Choroidal Metastasis of a Testicular Chorionic 
Epithelioma, Arch. Ophth, 41:587 (May) 1949. (e) Kulvin, M. M.: Chorionepithelioma of 
Choroid: Metastatic from Tumor in Testicle, Am. J. Ophth. 34:217 (Feb., Pt. 1) 1951. 
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OPTIC NEUROENCEPHALOMYELOPATHY (DEVIC’S DISEASE) 


CASE OF optic neuroencephalomyelopathy with complete remission for over 


six months, is presented as an interesting example of this rare malady. 
EK. M., a 35-year-old white housewife and mother of tour children, was admitted to the eve 


service of Strong Memorial Hospital, on July 16, 1951, and discharged on Aug 11, 1951 


Her illness began 12 days before admission with a cold and “stuffed nose.” In the next few 


days the patient had onset of weakness and severe frontal headaches, which began in the after 


noon and lasted until bedtime \ssociated with this condition were bilateral dimness ol vision, 
lacrimation, seote ma and the feeling of a foreign body in the left 
carmg for her children in spite of these symptoms, which gradually | 


morning of admission, when the patient awoke, all she 


eve She continued 
severer, On the 
could see was a “gray haze” She was 
unable to see the line to hang up the wash. That day nausea and vomiting developed. Admis 
ston to the hospital was advised. She had had brucellosis in the past 


and gave a five-year history 
of oceasional sinus trouble. Otherwise he r medical history 


Was not contributory 


Physical examination revealed a pleasant middle-aged woman who looked acutely ill. She 


complained of severe frontal headache, pain in the 


eyes, and nausea. The temperature was 
37.5 ¢ (99.5 FEF.) 


the pulse rate 90 and the respiration rate 


16, a minute; blood pressure was 
100/70. Visual ac uity was less than 6/60 in each eye 


Both pupils were dilated, with weak to 
consensual reflex could barely be detected. 
Both optic disks were slightly elevated, with blurred 
\ gross field defect: was present in the left lower nasal 
quadrant. Blood studies revealed 10,900 white cells, 14 gm. of hemoglobin per 100 ce.; 71 gm 
ot total protein per 100 an albumin globulin ratio of 5.0: 2.1: 


no reaction to light and in accommodation. The 
Che extraocular movements were normal. 
margins, Color vision was absent 


a fasting blood sugar of 69 mg 
per 100 cc. and a blood urea nitrogen of & mg. per 100 ce. The 


carbon dioxide-combining power 
was 28 mkq. per liter, and blood chlorides 


(as chloride ions) 104 mEq. per liter 

During the first four days in the hospital, the patient became | 
unable to retain anything by mouth. On the fourth hospital day, 
both cyes Deep reflexes, normal on admission, 


rogressively worse. She was 
light perception was absent in 


were diminished on the right Paresthesias 
developed in the lower extremities, A planter response of 


right, and later bilaterally. With this, the patien 
leg, and there was diminished pinprick 


extensor type was elicited on the 
t was unable to move the toes of raise the right 


sensation from the sixth theraci dermatome distally, 


with a band of hyperesthesia Just above this level. Position sens and tactile discrimination 
were absent. These changes were present in the left lower extremity to a less pronounced 


degree. The patient Was maintained on intravenous infusion of fluids and became incontinent of 
urine and feces. Constant bladder drainage was instituted. Hemorrhages appeared in both ocular 
tundi. The patient was placed on the danger list. On the 


same day (fourth hospital day ) 
ventriculograms were made. At operation a swollen, tight 1 


rain was found, but there was no 
evidence of an intracranial neoplasm. Up to this time the possibility of 


an mtracranial tumor 
Was entertained, The diagnosis of Devic 


’s disease was suspected but had not been established 
Chroughout the course of the disease, the motor and sensory changes were worse on the right, 
while the left eye Was more severely affected than the right 
The next day (fifth hospital day) marked th beginning 
patient’s general condition and renussion of all symptoms. She 
the nasal half of the right visual field at this time Several days later finger counting with each 
eye was possible. On the 14th hospital day color vision began to return—red, blue, and, finally, 
green. On the 18th hospital day the patient was able 
Simultaneously, sensory and motor 


of gradual improvement. in the 
was able to see hand motion in 


to read large print. 
function in the legs returned, with more rapid improve 
ment in the less severely affected (left) leg. On the 10th hospital day the patient was able to 
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SMALL OPTIC NEUROENCEPHALOMYELOPATHY 369 


sit up and feed herself. During the following week she was able to move the toes on both sides, 
and joint sense had returned, while reflexes were still depressed on the right and vibration sense 
was absent. Sixteen days after admission the patient got up for the first time and was able to 
stand with help. Five days later she walked without support but with a shuffling gait. 


Bowel and bladder control gradually returned. Catheter and tidal drainage was dis- 
continued on the 10th hospital day, with return of urthral sensation, At first the patient was 


incontinent of feces. After this, enemas were required tor about a week 

Corticotropin therapy was considered but was not started. The patient was maintained on 
symptomatic measures, which included parenteral use of fluids, vitamins, codeine, laxatives, 
enemas and sulfisoxazole (Gantrisin), the last while the catheter was in place 

Improvement was sustained, and the patient was discharged on Aug. 11, on the 2oth day after 
admission, She was seen on a follow-up visit three months after the onset of the disease. At 
this time there were some weakness and paresthesias of the legs, greater on the right. She also 
complained of paresthesias of the scalp. She was able to read fine print. The tundi were normal 
except for questionable pallor of the disks. The gait was “weak,” and there were patchy areas 
of hyperthesia from the eighth to the ninth thoracic dermatome distally on both legs. Six months 
from the onset of symptoms, the patient was seen again. The weakness and paresthesias of the 
legs had decreased. The neurological status was normal at this time 


Rospert G. M.D., 
260 Crittenden Blvd., Rochester 20, N.Y. 
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CONJUNCTIVAL TOPHI ASSOCIATED WITH GOUT 


(,' UT TS a metabolic disorder in the metabolism and excretion of purines. The 
chief medical features of the “youty diathesis’” are arthritis, hyperuricemia, 
and tophi. ‘Tophi are defined as deposits of urates in tissues other than the joint 
cartilages. ‘These appear commonly on the helix and antihelix of the ear and in the 
olecranoid and patellar bursae.' 

Keferences to tophi in ocular tissues are not common. Garrod * stated: 

| have witnessed many cases in which conjunctivitis and sclerotitis appeared to be distinctly 
connected with the gouty diathesis and in two cases there existed deposits of urates on the 
surface ; gouty iritis also occasionally occurs. 


In a discussion on the ophthalmologic problems of gout, Beaumont ® stated that 
Garrod’s observations on the deposits of urates deposited in the sclera had not been 
confirmed by other investigations and that these cases must be exceptional. 

Wood * deseribed a case of recurrent scleritis, tenonitis, and iritis. The patient 
had had evidence of increased blood urates in work-up studies but no frank gout. 
The eye eventually required enucleation, and sections showed numerous brown 
crystals embedded in the posterior surface of the sclera. No tests were done, since 
the eye was already mounted and sectioned, but the crystals were assumed to be 
urates. These deposits had not been visible clinically. 

Uthotf and Weve * deseribed patients in good health, with normal blood urate 
levels, who had uric acid crystals deposited in the corneal stroma. This so-called 
keratitis urica ts a rare bilateral disease, and the patients described did not 
have gout, 

Sanyal ® deseribed the case of a young Indian girl who periodically excreted 
calcium urate salts in the conjunetival secretion. There was no mention of gout, no 
statement of the uric acid levels of the blood, and no diagnosis of her general con- 
dition except that she was malnourished. The palpebral conjunctiva had a velvety 
appearance but was otherwise not remarkable. 


From the Eye Service, Goldwater Memorial Hospital, New York. 

1. Cecil, Ro: Textbook of Medicine, Philadelphia, W. B. Saunders Company, 1947, pp. 673- 
685. Dunean, G.: Diseases of Metabolism: Detailed Methods of Diagnosis and Treatment, 
Philadelphia, W. B. Saunders Company, 1942, pp. 609-654. Best, C., and Taylor, N.: Physi- 
ological Basis of Medical Practice, Ed. 3, Baltimore, Williams & Wilkins Company, 1943, 
pp. 951-953 


2. Garrod, A A Treatise on Gout and Rheumatic Gout, Ed. 3, London, Longmans, 


Green & Co., 1876, p. 450. 

3. Llewellyn, L. J.. and Beaumont, W. M.: Gout: With a section on Ocular Disease in 
the Gouty, by W. M. Beaumont, St. Louis, C. V. Mosby Company, 1921, pp. 308-320. 

4. Wood, D.: Inflammatory Disease in the Eye Caused by Gout, Brit. J. Ophth. 20:510- 
519, 1936. 

5. Doggart, J.: Ocular Crystals, Tr. Ophth. Soc. U. Kingdom 53:302-317, 1933. Duke- 
Elder, S.: Text-Book of Ophthalmology, Vol. 2, St. Louis, C. V. Mosby Company, 1938, 
pp. 2026-2027. 

6. Sanyal, S.: Periodical Excretion of Calcium Urate from the Conjunctiva, Am. J. Ophth. 


14: 1044-1045, 1931, 
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YOURISH—CONIJUNCTIVAL TOPHI ASSOCIATED WITH GOUT 


REPORT OF CASE 
M. K., a man aged 71, first had podagra (pain in the great toe) in 1944. Over the next 
few years the attacks of pain recurred and involved his toes, knees, fingers, wrists, and elbows. 
In 1925 he had a tophus excised from the ear for diagnosis. At the present admission he showed 
a picture of advanced arthritic deformity, involving virtually every joint in his body. Large 


subcutaneous deposits of urates were present about the elbows, wrists, knees, fingers, and toes. 
His blood uric acid levels ranged from 6.9 to 104 mg. per 100 ce. (normal 2 to 4 mg. per 


100 ce.). On admission, after repeated attacks, he presented advanced chronic gout and gouty 
arthritis. 

Examination of the eyes revealed corrected vision of 20/100 in the right eye and 20/40 in 
the left eye. External examination showed no abnormality except the lesions in the conjunctiva, 
which are described in detail below. Fundoscopic and slit-lamp studies revealed senile cortical 
cataracts in both eyes, more advanced on the right. The conjunctiva was of normal color. 
Just beneath and in the bulbar conjunctiva numerous white crystalline deposits were seen. 
These were confined entirely to the exposed interpalpebral areas of the bulbar conjunctiva 


Tophi in bulbar conjunctiva, 


and were densest medially. They were composed of fine, needle-like crystals, measuring about 
0.5 mm. in length. The deposits were perfectly white and could easily be moved with a cotton 
swab, demonstrating their superficial position, With the slit-lamp some of them could be seen 
protruding and raising the conjunctival surface. Others could be seen apparently immediately 
beneath the conjunctiva. Staining with fluorescein could not be demonstrated. There were no 
crystalline deposits in the conjunctiva of the lids or in the upper or lower forniees. These 
deposits were asymptomatic, causing the patient no discomfort whatever. 

The crystals were assumed to be urates. However, no lesion should be accepted as a tophus 
until it has been incised and the crystals tested by the murexide (ammonium purpurate) test.7 
A few small crystals were therefore scraped from the conjunctiva with a fine-pointed scissors 
after instillation of tetracaine. With the murexide test these crystals gave a positive reaction, 
proving the chemical structure to be that of a urate salt. 


NoRMAN Yourtsu, M.D. 
108-133 64th Ave., Forest Hills, N.Y. 


7. Hawk, P.; Bergeim, O.; Oser, B., and Cole, A.: Practical Physiological Chemistry, 
Ed. 11, Philadelphia, The Blakiston Company, 1937, pp. 605-609. 
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RETINITIS PIGMENTOSA “SINE PIGMENTO” ASSOCIATED WITH 
VITILIGO OF THE SKIN 


AN UNUSUAL. case of night-blinding disease is reported because of the apparent 
4 absence of a similar case in the literature and the unusual combination of 
might blindness, vitiligo of the skin, bleaching of the lashes and eyebrows, and 
extreme “blondness” of the choroid, along with absence of pigment disturbance, 
presented by the patient. 


REPORT Ot \ CASI 


H. J., a white woman aged 25, presented herself on Feb. 17, 1949, with a history of having 


been night-blind since childhood. She had been forced to discontinue reading, owing to inability 


to see small type, three years before. She had no trouble whatsoever in getting about on the 
street in daylight and did not bump into objects or people. She had a great deal of difficulty in 


vetting around on the street at night. She had noticed that her eyelashes and brows had turned 


white during the year and a half preceding the present examination. At about the same time she 
had also noticed the appearance of a patch of vitiligo on the back of her neck and under each 
armpit. She had noted no disturbance in her hearing, an impression which was confirmed by the 
audiograms 


Her family history was interesting. Her parents were unrelated and unaffected by any 


ocular disease. Her father’s sister and her mother’s brother were married to each other and had 


five children. None of these had any visual disturbance. There was no family history of eye 

disease other than that which has cecurred in the patient's siblings. The patient has five sisters, 

three of whom have retinitis pigmentosa, and one brother, who also has retinitis pigmentosa 
examination revealed visual acuity of 15/200 in the right eve and 12/200 in the leit eye. With 


homatropine cycloplegia, refraction was + 1.50 sph. on the right and + 1.00 sph. + 1.25 eyl.. 


axis 105, on the leit. With this correction her vision was not improved. 
external examination revealed whitening of the lashes and part of the right eyebrow. There 


Was a patch of vitiligo on the back of the neck and in each armpit. The examination revealed 
nothing else of significance except that the patient had blond hair. 


Iexanination of the fundi revealed that the media were somewhat dusty. The disks 
normal in color and outline, although the left seemed slightly pale; the vessels were good, with 
questionable moderate attenuation of the arteries. The fundi were 


were 


semialbinotic. The only 
almost solid-red area in either fundus was at the macula, and these areas were both granular 
The choroid and vortex circulations were visible. There was no pigmentation, such as one finds 
Mm retinitis pigmentosa or in any other pigmenting disease. The entire fundus had a fine, granular 
appearance 


Kxamination with the slit lamp revealed a considerable number of cells, which I took to be 


pigment cells, in the vitreous of the right eye, with fewer similar cells in the vitreous of the left 4 
eye. There were no lenticular opacities 

\n attempt was made to trace the patient’s previous ocular history and examinations, with not 
much success . 


The following note was received from Dr. John P. Wendland, of the University of Minnesota 
Hospitals : 


“In answer to your inquiry regarding H. J., | am very sorry to inform you that we have 
a record only of her visual fields. Apparently, she was sent to the eye clinic simply for visual 


From the Department of Surgery (Ophthalmology), New York Hospital-Cornell Medical 
Center 
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GORDON—RETINITIS” PIGMENTOSA WITH VITILIGO) OF SKIN 


field testing. The visual tields recorded on her chart were determined on May 29, 1940. Visual 
acuity at that time was 20/25 in the right eve and 20/30 in the lett eye. The field for a 2.5 mm 
test object at a distance of 330 mm. was within normal limits. There was no indication on the 
chart as to the diagnosis.” 

She stated that a physician in Denver had once told her that she had retinitis punetata 
albescens. 

\ very helpful letter was received from Dr. Walter K. Haven, of Minneapolis, as follows 

“In your letter of April 11, 1949, you mention that you recently saw Miss H. J., who has 
symptoms of retinitis pigmentosa without signs in the fundus except pronounced depigmentation, 
| am passing on to you my notes in connection with her tamily 

“There are six girls and one brother in the family. D. J., aged 15, had early retinitis pigmen 
tosa; Doris, aged 19, has no signs of retinitis pigmentosa; the patient, aged 25, has signs ot 
retinitis pigmentosa; Mrs. P. M., aged 27, has retinitis pigmentosa; Mrs. M. O., aged 30, has 
no signs of retinitis pigmentosa; EF. J., aged 32, has retinitis pigmentosa; Mrs. G. J., aged 35, 
has retinitis pigmentosa; the mother, aged 56, has no retinitis pigmentosa; the father, aged 64, 
has no retinitis pigmentosa. There is no retinitis pigmentosa in any of the uncles, aunts, or 
cousins. The brother of the father of these children married the sister of the mother of these 


Visual fields of H. J. 


children. In other words, brothers married sisters. The other marriage has produced two 
children who so tar have shown no signs of retinitis pigmentosa 

“OF these people, | saw EF. f., aged 32, on March 16, at which time vision was limited te 
counting fingers at 2 ft. (00 em.) in each eye and was not improved with lenses. The visual 
acuity was adequate tor schooling to the eighth grade, or until the age ot 14. Sinee then it has 
gradually become worse, and night blindness has been present since an early age. Ocular 


nystamus is constantly present. There is asteroid hyalitis m the right eye. The disks are pale 


and atrophic, the right disk presenting a waxy appearance, and the retinas are highly atrophic, 


with prominent choroidal vessels. Pigmentation of bone-corpusele type begins at the equator and 
extends peripherally. The maculas show degenerative changes, and the vessels are conspreuously 
attenuated. There 1s about 4 1). of hyperopia in each eye 

“Mrs. Ro S. |., aged 35, continued to attend school to the sixth grade and read until the age 
of 16. Her vision is limited to perception of hand movements in the right eye and to counting 
fingers at 2 ft. in the left eve, with no improvement with lenses. Posterior polar cataracts are 
present; these are larger in the left eye than in the right. The disks are atrophie, pale, and 
Waxy in appearance. The retinas are extremely atrophic, with an occasional clump of pigment 
in the region of the equator. The arterioles and venules show marked attenuation. There ts 
1d. of hyperopia in each eye 

“Mrs. M. O.. whom | saw in 1944. when she was 25, had uncorrected vision of 20/25 in the 
right eve and 20/49 in the left eye. Corrected vision was 20/15 with —0.25 sph + 0.75 cyl., 


axis 90, for the right eye and + 6.37 sph + 0.75 cyl. axis 


patient again on March 18, 1949, at which time her correeted as 20/20 in each eye. The 


90, for the left eve. TL saw the 
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disks had a physiological cupping of 4 disk diameter, with a normal blush. The retinas showed 
no pigmentation. At the equator the choroidal blood vessels were visible. The vessels showed 
nothing significant. There were no signs of retinitis pigmentosa, and no field changes were evi 
dent on gross testing by the confrontation method, There were 6 D. of esophoria and 0.5 D. of 
left hyperphoria for far, and 2 D. of esophoria and 0.5 D. of right hyperphoria for near.” 

The patient's visual fields were very interesting and are presented in the accompanying bigure 
The definite ring scotoma with the excellent peripheral field accounts for her unusually good 
motility. It is quite probable that the central field as sbown in the chart is incorrect; it is 
doubtful whether she could have this amount of clear central field with her poor vision. 


COMMENT 


An unusual case of mght-blinding disease with poor vision, ring scotomas, good 
hearing, whitening of the lashes and brows, and vitiligo of the skin is presented. 
The similarity of the condition in this case to the Vogt-Koyanagi syndrome and 
to Harada’s disease is readily evident; this similarity lies in a disturbance of pig- 
ment in the skin, lashes, and brows, as well as in the uveal tract. [lowever, the 
resemblance ceases here, for the patient exhibited no evidence of inflammatory 
disease of the uveal tract, such as exists in the other two syndromes. 

The occurrence of a bizarre night-blinding disease in a family afflicted with 
typical retinitis pigmentosa is unusual and interesting. Instances have been reported 
in the literature in which more than one type of night-blinding disease has existed in 
the same family. IHlowever, such cases have not been very common, 

I have seen perhaps a half-dozen cases of “retinitis pigmentosa sine pigmento.” 
In all these the fundi were of a typically similar type; i. e., they were lusterless. In 
all these cases | have seen the slow development of pigmentation. The case reported 
here is one of the very few in my experience in which the semialbinotic fundus, 
without any evidence of pigmentation, has occurred in the presence of a ring 
scotoma and night blindness. I have seen a similar fundus in a woman whose 
sister also had night blindness and a somewhat similar fundus, but with typical 
retinitis pigmentosa with pigmentation. It is quite possible that the case reported 
represents a true retinitis pigmentosa “sine pigmento.” The possibility cannot be 
ruled out that it represents an unusual form of retinitis pigmentosa in which the 
pigment washes out very rapidly from the choroid, as well as from the retina, 
(although the latter point cannot be proved), leaving the picture presented by this 
patient and by several others whom | have seen. 

One must consider whether this condition represents a retinitis pigmentosa 
“sine pigmento” as it occurs in blonds. Those blonds with retinitis pigmentosa 
whom | have seen in a series of several hundred cases have not tended to exhibit 
> pigment along with this semialbinotic fundus. The patient referred to, the woman 
who presented the “blond, semialbinotic” fundus without pigment, and whose sister 
exhibited classic retinitis pigmentosa, is not a blond. Only time will clarify this 
issue. 


The present case reveals how complicated and incomplete is our knowledge of 
the night-blinding diseases. 


Dan M. Gorpvon, M.D. 
New York 
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THE ORBIT 


A Review uf the Literature for 1952 


ARTHUR GERARD DeVOE, M.D. 
NEW YORK 


INCE the last Annual Review,! the literature on diseases of the orbit has been 
greatly enriched by the appearance of the fifth volume * of Sir Stewart Duke- 
Elder's “Textbook of Ophthalmology,” which is devoted to the ocular adnexa. 
Nowhere else is there available such a complete exposition of the numerous and 
confusing abnormalities to which the orbit is subject. The illustrations and pleas- 
antly readable text combine with factual detail and an impressive bibliography to 


make this volume at least the equal of its valuable predecessors. Developmental 
anomalies, including faults in the development of the orbit, the various dysostoses 
of the skull, meningoceles, and congenital orbital tumors, are discussed in some 
70 pages. Another section, of 300-odd pages, is devoted to the pathological condi- 
tions which affect the orbit and paraorbital regions. 

After a brief review of the surgical anatomy and physiology of the orbit, methods 
of diagnostic investigation are presented, including exophthalmometry, orbitono- 
metry, and roentgenography. In keeping with the short biography of Walter Dandy 
which serves to introduce the chapter on diseases of the orbit, the various vascular 
conditions, both intracranial and extracranial, as they affect the eye and orbit are 
well presented. A similar standard is maintained in the sections on acute and 
chronic inflammation, the orbit in general diseases, orbital tumors, and the relation 
of nasal and sinus disease to the eye. More detailed reference to these sections will 
be made under the appropriate headings. 


DIAGNOSTIC METHODS AND INSTRUMENTATION 

An excellent exposition of the roentgenographic anatomy of the orbit is offered 
by Etter.’ in which the relevant cranial bones are shown in situ and then by the 
“exploded” technique, which has been useful in) demonstrating mechanical 
appliances. The roentgenographic appearance of each bone is shown beside the 
photogfaph. The angles necessary to obtain the best roentgenograms are graphi- 
cally demonstrated. This paper is particularly to be appreciated because, despite 
the work of Pfeiffer, knowledge of the techniques required to produce readable 
x-ray films of the orbit and paraorbital structures is rarely found in’ hospitals 
throughout the country. Further dissemination of such knowledge is of vital interest 
to ophthalmologists. 


From the Department of Ophthalmology, New York University Postgraduate School of 
Medicine. 


1. Fralick, F. B.: The Orbit, A. M. A. Arch. Ophth. 48:362-385, 1952. 


2. Duke-Elder, S.: Text-Book of Ophthalmology, Vol. 5, St. Louis, C. V. Mosby Company, 
1952. 


3. Etter, L. E.: Detailed Roentgen Anatomy of the Orbits, Radiology 59:489-503, 1952. 
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Attempts have been made * to predict the type of fracture in head injuries from 
a clinical study of the direction in which the force was applied. This work was 
carnied out on freshly dried human skulls which were coated with lacquer. Known 
lorees were then applied in various directions to the skull and the directions of 
the fracture lines noted in the lacquer. Certain patterns appear repeatedly and are 
ciagrammed by Gurdjian and his associates. It is their feeling that if the direction 
of the impact is known, the position of the fracture may be predicted with a certain 
degree of accuracy. Included in this group of head injuries are various fractures 
through the orbit. Although the study is of considerable interest, it does not seem 


of great clinical value. f.ven if it were possible to arrive at a rough approximation 
of the type of fracture to be expected by a given force, which is itself usually not 
known, it would still be necessary to follow up this diagnosis with roentgenographic 
studies 

OF interest also to ophthalmologists is Bull’s® paper concerning the roentgen- 
ological diagnosis of intracranial tumors in children. He points out that relatively 
henign tumors, such as the meningioma, pituitary adenoma, and acoustic neurinoma, 
make up one-third to one-half of all intracranial tumors in adults but are rare in 
children, On the other hand, tumors of the posterior fossa, which are common in 
children, are rare in adults, with the exception of the acoustic neurinoma, which 


actually is extracerebral. In adults 5% of intracranial tumors are metastatic, the 


majority being primary in the bronchus; but in children metastatic cerebral tumors 
are rare, so rare that routine roentgenograms of the chest are not needed for the 
vounger age group. The author reviews 190 cases of intracranial tumors in children 
ff these tumors, four were orbital, three being optic nerve gliomas and one an 
obseure tumor, probably a xanthoma. All the gliomas caused enlargement of the 
optic foramen, the canals in a case of bilateral glioma being symmetrically enlarged 
Although several articles discussing the routine examination of the orbit and 
the diseases to he diagnosed thereby “ have appeared in the European and Latin 
\merican literature, the great majority of the articles lay particular stress on 
tomography.’ a method of examination which has not been greatly used in- this 
4. Gurdjian, FE. S.; Webster, J. E., and Lissner, H. Ro: Observations on Prediction « 
Fracture Site in Head Injury, Radiology 60:226-235, 1953 


f 


Bull, J.: The Radiological Diagnosis of Intracranial Tumours in Children, J}. Fac. Radiol 
ogists 4:149-170, 1953 

6. Ciggelberger, Ho: Fundamental Importance of Roentgen Diagnosis of the Skull to. the 
Ophthalmologist, Klin. Monatsbl Augenh. 222:385-397, 1952. Coqui, ¢ Orbital Tomography, 
Fourth Pan American Congress of Ophthalmology, 1952, Vol. 3, pp. 1597-1612. Burki, e.- Clin 
ical Value of N-Ray Studies of the Optic Canal, Ophthalmologica 123: 243-248, 1952; Roent- 


venography of the Optie Canal and [ts Clinical Evaluation, Schweiz. med. Wehnschr, 82: 354-356, 
1952 


7.(a) Gros, C.; Cazaban, R., and Cadilhac, Jo: Importance of Tomography in Diagnosis of 
Pumors of the Orbital Re Pron, Semaine hop Paris 28 : 3047 3651, 1952 (bh) Offret, G Con 


cerning the Importance of Tomography in the Diagnosis of Orbital Tumors, Fourth Pan Ameri 
can Congress of Ophthalmology, 1952, Vol. 3, pp. 1583-1596. (ce) de Abreu, M.: Orbital Emphy 
sema, Am. J. Ophth. 35:1269-1272, 1952. Renard, G.; David, M.; Fisehgold, H., and 
bissere, A Pomography in a Case of Meningioma of the Olfactory Groove Operated upon 
with Residual Eexophthalmos, Arch. opht. 12:256-204, 1952. (e) Marinkovic, A.: Stratigraphic 
Investigation of the Optic Canal, Radiol. med. 37:987, 1952. (f) Bregeat, Po; Fisehgold, H 

David, M., and bissore, A.J: Study of Orbital Capacity by Tomography, Bull. et mém. So« 
irang. opht, 64:50-53, 1952. 
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country, Lhe injection of & cc. of air into the retrobulbar space,’* or of 20 to 30 ce, 
of air into Tenon’s capsule,” is said to be particularly useful in conjunction with 
this technique. The reviewer feels that little is demonstrated by the tomographic 
method which cannot more effectively be shown by good stereoscopic projections. 
It is possible to incorporate air injection in the latter technique if desired. 
Angiography continues to be used sporadically in diagnosis of vascular tumors 
or vascular derangements within the orbit,’ but is usually considered a neuro 


surgical procedure. Deéjean and Boudet,” however, describe orbital phlebography 


as a diagnostic aid in orbital varices. With the use of local anesthesia, the angular 
vein is isolated 10 mm. from the internal commissure. It is fixed with a silk suture 
and punctured with a fine needle. .\ 350% solution of iodopyracet: (Diodone) is 
rapidly injected, and anteroposterior and lateral roentgenograms are taken. The 
vein is then tied with silk. One case is reported in which the authors believe the 
method proved helpful. 

Attention is again called by Ask-Upmark to the often-neglected value) of 
auscultation of the orbit in cases of progressive exophthalmos 

Orbital tonometry, particularly with reference to the exophthalmos of Graves’s 
disease, is described by Kearns, Henderson, and Haines.'! The technique of Copper, 
which measures the retrodisplacement of the globe by a known pressure, was used 
Since reports on this method of examination are rather scanty, it would seem 
desirable to await further observations before commenting on its clinical value. 

Hansell '* deseribes a photographic method of recording exophthalmos, A point 
is marked on the patient’s skin overlying the lateral orbital margin. The distance 
hetween the corneal apex and this point is then estimated. The difference between 
the two eyes can be recorded by directing the camera from above and in front of 
the patient. 

CONGENITAL ANOMALIES 

During the past year there have been several reports of congenital anomalies 
Two cases, one of the rarer forms, posterior encephalocele of the orbit. were 
reported by Wilezek.'* In these cases the opening was in the area represented by 
the absence of the great and lesser wings of the sphenoid, respectively. Another 
case, reported by Czukrasz,'' emphasizes that the clinician should he aware of the 
entity lest a fatal mistake be made by focal intervention. Ina fourth case." a similar 
tumor, presenting at the root of the nose and the inner part of the left orbit, was 
noted ina man aged 25. The consensus seems to be that the orbital encephalocele 

8. Thiry, S.. and Lavergne, G.: Angiography of the Orbit, Acta ophth. 30:379-383, 1952 

9, Déjean, C., and Boudet, C.: Diagnosis of Varices of the Orbit and Their Complications 
by Phlebography, Bull. et mém. Soe. frang. opht. 64:374-377, 1951 

10. Ask-Upmark, E.: Auscultation of the Orbit as a Diagnostic Method in) Unilateral 
Exophthalmos, Acta Soe. med. upsalien. 7:15, 1952 

11. Kearns, T. P.; Henderson, J. W., and Haines, S. Fo: Clinical Orbitonometry in Graves’ 
Disease, Am. J. Ophth. 36:45-55, 1953 

12. Hansell, P.: Reeording of Exophthalmos and Associated Hye Signs, Med. & Biol. Hlus 
2:110-112, 1952. 

13. Wilezek, M.: Posterior Encephalocele of the Orbit. Klin. oczna 24:41-49, 1951 

14. Czukrasz, [.: Naso-orbital Encephalocele: A Surgical Case, Szemészet ophth. 89:62-65, 


. Gorduren, S.: Orbital Encephalocele Associated with Acrocephaly, Brit. J. Ophth. 36: 
151-154, 1952 
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represents a congenital defect in the bone of the orbit. Although the condition may 
be evident at birth, its development may be delayed until adult life; progress is 
usually slow. Vulsation synchronous with the heart beat should be looked for. 


\ number of cases of congenital anophthalmos '" are reported. It is emphasized 
that differentiation of congenital anophthalmos and congenital microphthalmos ts 
an exceedingly difficult diagnosis to make clinically and properly should rest upon a 
microscopic diagnosis of the orbital content. 

Two cases of cholesteatoma '? developing in the frontal bone and presenting in 
the orbit are described. This tumor is due to a developmental inclusion of embry- 
onal epithelial cells in the diploe of the frontal bone. The tumor may gradually 
increase in size and erode the bone but can easily be removed, with subsidence of 
ocular signs, by a neurosurgical approach, 

Crouzon’s disease (hypertelorism; hereditary craniofacial dysplasia) is repre- 
sented by several papers.’* Pinkerton and Pinkerton,'™ after discussing the embry- 
ology and theoretical etiology of the condition, report on a family in which the 
mother, one of two sons, and two of three daughters had the disease. Attempts 
have been made to treat the condition surgically by constructing artificial suture 
lines in the involved bones, keeping them open by the interposition of inert sub- 
stances, such as polyethylene (Polythene). The condition is thought to be due to 
premature fusion of the cranial sutures. 

Several case reports '’ and a review of the literature *° on mandibulofacial 
dysostosis are made. This is a rather rare congenital anomaly, due to maldevelop- 
ment of the maxillary mesoderm, It may occur in complete or incomplete form. 

Persons interested in reviewing what may be accomplished surgically in’ the 
early treatment of craniostenosts would do well to consult the paper of McLaurin 
and Matson.*! 


INFLAMMATION 


Inflammatory disease in the orbit has not entirely disappeared in spite of the 
many therapeutic agents available“? Tuberculosis of the orbit, certainly uncommon 


16. Weigelin, S.: Congenital Anophthalmos: Report of 2 Cases, Klin. Monatsbl. Augenh. 

118 :639-640, 1951. Stocker, L. Lo: Miecrophthalmia, Kresge Eye Inst. Bull. 3:64-66, 1952 

Agarwal, L. P., and Adhaulia, H. N.: Anophthalmos, Indian M. Gaz. 58:358, 1952. 

17. Feld, M. and Guillaumot, Lo: Fronto-Orbital Cholesteatoma: Report of 2 Cases, Semaine 
hop. Paris 2:3664-3667, 1952. 

18. (a) Pinkerton, O. 1D., and Pinkerton, Fo J.: Hereditary Craniofacial Dysplasia, Am. J. 
Ophth, 35:500-506, 1952. (bh) St. Loup, Eo: Craniofacial Dysostosis or Syndrome of Crouzon, 
J. Internat. Coll. Surgeons 17:518-520, 1952. (¢) de Salcedo, 1.: Gaz. méd. port. 5:143-147, 1952. 

19. Pautique, K., and Moreau, P. G.: Mandibulofacial Dysostosis with a Dermoid Cyst of 
the Cornea: Report of a Case, Bull. Soc. opht. France 2:81-84, 1952 

20. Krabbe, Eo: Mandibulofacial Dysostosis: Report of a Case, Nord. med. 48:1125, 1952. 

21. MeLaurin, R. L., and Matson, D. D.: Importance of Karly Surgical Treatment of Cranio 
sVhostostis, Pedhatrics 10:637 652, 1952 

22. Voss, O.: Surgical Diagnosis of Retrobulbar Phleemon, Dia méd. 24:538-539, 1952. 
lisher, P. W.: Orbital Abscess or Inflammation of the Orbit, Fourth Pan American Congress 
of Ophthalmology, 1952, Vol. 3, pp. 1613-1616. Beissel: Orbital Phlegmen Cured by Aureomycin 
After Failure of Penicillin, Ann. ocul, 185:281, 1952. Ballou, O. E.: Ocular Changes in Orbital 
Cellulitis, Guilderaft 26:13-15, 1952. de San Martin, A. M.; Arouh, J., and Cabrera, M.: Retro- 
bulbar Abscess in Premature Infant, Rev.-oto-neuro-oftal. 25:36-38, 1950. Fuchs, J.: Lid Abscess 
and Orbital Inflammation: Differential Diagnosis, Med. Klin. 47:587-588, 1952 
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in this country, is reported several times in the European literature, the lesion 
appearing in the form of periostitis along the orbital rim.** In one case a tuber- 


culous mass was removed by orbitotomy and was thought to have spread from an 


old area of lupus erythematosus. In another *"" it subsided after the intramuscular 
injection of O.5 gm. of streptomyein daily for one month, 

Several unusual conditions have been reported. Rosen, Lachman, and Laufer ** 
report a case of fibrous dysplasia of bone in a 12-year-old boy who, after develop 
ment of a swelling in the left side of the mandible and maxilla, presented nut-sized 
swellings in the orbit, with displacement of the globe downward and forward. This 
condition, also known as Albright’s syndrome, is not familial and is of uncertain 
pathogenesis. It is characterized by a tendency to massive deposition of new-formed, 
dense, sclerotic bone at the base of the skull and in the paranasal sinuses and orbits, 
which ultimately gives the patient a leonine appearance. Pathologically, fibrous 
connective tissue replaces the bone marrow, and there is new-bone formation, 
associated with lacunar resorption and appearance of giant cells throughout the 
fibrous connective tissue. Surgical intervention is indicated whenever evidence of 
compression appears. Millichap *° also reports a case. 

‘Two cases of what is said to be the new syndrome of “acute ciliary ganglionitis” 
are reported by Rieger.*° This condition is characterized by acute onset of unilateral 
paresis of accommodation and mydriasis, reduction in visual acuity, and the appear- 
ance of a central scotoma. The condition is thought to be due to an inflammatory 
process in the ciliary ganglion, which, because of its proximity to the optic nerve, 
may spread to involve the macular fibers. The cause was thought to be diseased 
teeth and tonsils. Both patients recovered with sulfonamide therapy. 

Lohlein ** reports another unusual case, that of a woman aged 40, in whom there 
developed polyarthritis and high fever with inflammation and pain in the left eye. 
This was shortly followed by proptosis of the globe, for which a Kronlein operation 
was done. The expected tumor was found, but one year later a retinal detachment 
appeared and the eye became blind. Upon removal of the eve, a severe inflammatory 
process, apparently arising in the orbit, was found to have invaded the globe. The 
fact that this was composed primarily of lymphatic cells in large numbers, with 
germinal centers, suggests that this was some type of Ivmphoid tumor, 

It is of interest to note in a report by Gordon, Melean, and Koteen ** that 
orbital pseudotumor may respond to corticotropin or cortisone given systemically, 

23. (a) Loginov, G. G.: Orbital Pseudotumors (Tuberculoma), Vestnik oftal. 31:28-31, 1952 
(hb) Michiels, J.: Therapy in Ophthalmology with Antibiotics Other Than Penicillin, Bull. Soc. 
belg. opht. 100:95, 1952. (c) Kutscher, E.: Additions to the Therapy of Tuberculosis of the 
Orbital Rim, Klin. Monatsbl. Augenh. 128:712-715, 1952. 

24. Rosen, H.; Lachman Jr., and Laufer, A.: Fibrous Dysplasia of Bone: Craniofacial 
Localization, Acta oto-laryng. 42:243-255, 1952 

25. Millichap, J. G.: Leontiasis Ossea, Skeletal Preeocity: Possible Albright’s Syndrome, 
Proc. Roy. Soc. Med. 45:217-218, 1952. 

26. Rieger, H.: Contribution to the Pathology of the Ciliary Ganglion, Klin, Monatsbl. 
Augenh. 120:337-346, 1952. 

27. Lohlein, W.: Internal Infiltration of the Eye by an Inflammatory Tumor of the Orbit, 
von Graefes Arch. Ophth. 152: 389-398, 1952. 

28. Gordon, D. M.; McLean, J. M., and Koteen, K.: Present Status of Corticotrapin 
(ACTH): Cortisone and Hydrocortisone in Ophthalmology, Brit. J. Ophth. 37:85-98, 1953. 
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PAKANASAL SINUS DISEASI 


The relation of intranasal pathology and paranasal sinus disease to ocular 
derangements has for decades been a source of confusion and a subject for heated 
argument. bor the past 10 years or more skepticism: among ophthalmologists has 
reached the point where few attribute much importance to such disease, with the 
obvious exception of mucocele and orbital abscess. 

Case reports of ocular disturbance due to mucocele still appear?’ as do instances 
of osteoma of the frontal sinus in which disturbance of the orbital content. is 
involved." Again, however, articles are appearing *! in which such conditions as 
papillitis, retrobulbar neuritis, optic nerve atrophy, plastic uveitis, pseudotumor, 
central scotoma of unknown etiology, corneal ulcer, and conjunctival disease are 
stated to be due to nasal or sinus disease. Treatment varies, from the introduction 
of vasoconstrictor fluids to radical sinus surgery. Although most otolaryngologists, 
as well as ophthalmologists, view the relation of nasal and sinus disease to ocular 
disorders with considerable conservatism, the subject cannot be dismissed lightly. 
Nothing of a statistically valid nature has been published, but it is anticipated that 
within the next year or so a considerable body of work will appear. Castroviejo 
has repeatedly observed patients with corneal and conjunctival disease (notably 
following keratoplasty) in whom operative intervention on sinuses or the nose 
previously declared normal by competent otolaryngologists has been followed by 
rapid healing of the ocular condition. Critical, unbiased study of this problem is 
needed 


INJURIES 


\ number of reports of orbital injuries which are primarily medical curiosities 
have appeared. These conditions include pseudotumor of the orbit caused by a piece 
of corn,” a knife blade in the antrum with the presenting complaint of pain under 
the left eve.’ penetration of the orbit by a teaspoon,** perforation of the orbit with 
t piece of wood."* and traversal of an orbit by a bullet without injury to the eve.” 

29. Chinaglia, V.: Exophthalmes Due to Mucocele of the Maxillary Sinus, Ann. ocul, 185: 
751, 1952. Cerabolini, E.: Frontoethmoidal Mucocele with Orbital Involvement, Riv. oto-neuro 


oftal, 27:116-135, 1952. Fenwick, G.: Frontal Sinusitis in Ophthalmology, New Zealand M. J., 
Supp., pp. 38-40, 1952. Czukrasz.'! 

3). Guns, Po: Osteoma of the Frontal Sinus, Acta oto-laryng. 42:359-364, 1952 

3L. d’Ajutolo, F.. and Pagharani, N.: Treatment of Ocular Affections of Sinus Origin by 
Proetz's Displacement Method, Riv. oto-neuro-oftal. 27:76-96, 1952. Jakubkova, M.: Recurrent 
xophthalmos of Inflammatory Origin, Ceskosloy. oftal. 8:187-190, 1952. Shermer, B 
Conditions in Relation to Sinus Disease, Fourth Pan American Congress of Ophthalmology, 
1952, Vol. 3, pp. 1628-1637. Gozeu, N.: Eye and Nose, Goz. Klin. 1:14-16, 1952. Savitt, L. 
Diseases of the Nose and Nasal Accessory Sinuses in Relation to the Eye, J. Internat. Coll. 
Surgeons 217:227-231, 1952. Strazzi, A.: Ocular Motility Disturbance in Sinusitis, Ann. ocul 
185: 286, 1952. Szepessy, Z.: Diagnosis and Therapy of Pseudotumor of the Orbit (Fibroplastic 
Cellulitis), Acta ophth. 29:491-498, 1951 

32. Paufique, L.; Fimbel, and Moreau, P. G.: Pseudotumor of the Orbit Caused by a Foreign 
Body of Vegetable Origin, Bull. Soc. opht. France, 1952, pp. 107-108 

33. White, F. D., and Anderson, P. Do: Foreign Body in the Maxillary Sinus as an Ophthal 
mological Problem, Eye, Ear, Nose & Throat Month. 31:600-601, 1952. 

34. Lewin, T.: Teaspoon Penetrating Child's Orbit, A. M. A. Arch. Ophth. 47:515, 1952. 

35. Maxwell, J. P.: Injury to the Orbit, Brit. Jj. Ophth. 36:460-461, 1952 

36>. Vogt, L. G.: Retrobulbar Gunshot Wound Without Damage to the Eye, Klin. Monatsbl 
\ugenh. 120:539-543, 1952 
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Schneider and Henderson present an unusual case which emphasizes the impor- 


tance of a thorough general and neurological examination following apparently 
trivial injury. The patient, a man aged 27, was admitted with a superticial, irregular 
laceration about $4 in. (19 mm.) long above the left evebrow. The injury seemed 
to be so minor that the patient was nearly sent home. .\bout 24 hours after his 
admission to the hospital, however, proptosis of the left eve developed. On the 
same day there developed a tixed pupil, nuchal rigidity, complete paralysis of the 
third nerve, an audible bruit over the orbit, hypesthesia over the ophthalmic division 
of the left fifth cranial nerve, weakness of the right masseter muscle, and paralysis 
of the left side of the face of supranuclear type. The tongue deviated to the right ; 
hypalgesia and thermalgesia were present on the left side of the body, but tactile 
sensibility and proprioception were intact. .\ bloody spinal fluid was found on 
lumbar puncture, Cramiotomy was performed, revealing extensive damage to the 
brain, an impression which was confirmed at autopsy. It was then noted that the 
agent, presumably an ice pick, entered the orbit just above the lateral border of 
the eyebrow and extended through the sphenoidal (superior orbital) fissure, pene 
trating, in succession, the ophthalmic division of the left trigeminal nerve, the left 
carotid artery, and the cavernous sinus. Crossing the midline, it entered the pons, 
cutting the motor nucleus of the trigeminal nerve. Beneath the pons some of the 
right pyramidal tract was interrupted, causing paresis of the left side. The injury 
also ineluded some of the fibers to the 7th nerve, the right lateral spinothalamic 
tract, and some of the fibers to the right 12th nerve, causing the deviation of the 
tongue. 

Smith * reviews his extensive experience in the early treatment of wounds in 
and about the orbit, and Soderberg “’ reports on similar injuries occurring in the 
current Korean war. There is general agreement that) primary repair is_ best 
achieved before swelling and infection occur, preferably in the first 12 to 20 hours, 
although it is admitted that with the current use of antibiotics primary repair can 
many times be satisfactorily achieved considerably later than this. 

Surgical treatment of fractures of the orbital rim and floor is discussed,' most 
surgeons preferring some modification of the Caldwell-Luc approach. Anthony " 
has found employment of a stainless-steel jack which he had previously deseribed 
as a means of supporting or replacing an injured orbital floor to be impractical 
hecause of technical difficulties associated with its manufacture. [le now advocates 
use of a water-pressure balloon, preferring to enter the antrum through a horizontal 
antrostomy slit placed anteriorly in the inferior meatus. Details of technique are 
not important to the ophthalmologist, since in the early stage most of the patients 
will be treated by the otolaryngologist or by the plastic surgeon 

37. Schneider, R. C., and Henderson, J. W.: Penetrating Orbital Wound with Intracranial 
Complications, A. M. A. Arch. Ophth. 47:81-85, 1952. 

38. Smith, B.: Early Wounds In and About the Orbit, Tr. Am. Ophth. Soe. (1951) 49:673 
723, 1952. 

39. Soderberg, B. N.: Early and Late Care of the Traumatic Maxillofacial Wound: Report 
of Cases, J. Internat. Coll. Surgeons 18:291-312, 1952 

40. Chavira, R. A.: Direct Fractures of the Orbital Rim Radiating to the Middle Cranial 
fossa, Fourth Pan American Congress of Ophthalmology, 1952, Vol. 3, pp. 1617-1627. Shea, 
C. R.: Multiple Facial Fractures, Oral Surg. $:1178-1181, 1952. Buchignani, J. A.: Fractures 
of the Face, South. M. J. 45:1099-1102, 1952. Anthony, D. H.: Diagnosis and Surgical Treat 
ment of Fractures of the Orbit, Tr. Am. Acad. Ophth. 56:580-586, 1952 

41. Anthony, D. H.: Personal communication to the author 
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Interesting articles have appeared * indicating that hyaluronidase is of consider- 
able value in post-traumatic swellings and hemorrhage. Tassman reports five cases 
in which traumatic orbital hemorrhage cleared rapidly after the retrobulbar injec- 
tion of 100 TR. U. (turbidity-reducing units) on two successive days. He also 
notes that 150 T. R.U. instilled in the conjunctival sac will reduce postoperative 
chemosis almost immediately. Benzer and Schatfer '" report 54 cases, most of 
which were of traumatic hematomas and swellings about the face and jaw, but in 
some of which the swelling was limited to the orbit. These swellings were treated 
by the injection of 150 to 500 T. R.U. of hyaluronidase dissolved in 1 to 6 cc. of 
saline, 150 units in 3 ec. being most commonly used. Usually within 30 to 60 
minutes a marked improvement in swelling was noted, associated with a decrease 
in pressure and pain. Ina few cases a second injection was required 24 to 72 hours 
after the first. Mild burning sensations lasting for several minutes after the injec- 
tion were reported by several patients. The authors advise against immediate 
injection of hyaluronidase, since the source of the bleeding may still be active and 
administration of the drug may produce more widespread ecchymosis. In cases in 
which it is suspected that bleeding might still be active, it is recommended that 
the drug be withheld for 24 hours. At that time diffusion of fluid in the area may 
help to relieve mechanical occlusion of the vessels. Organization and healing of the 
tissues are thought to be aided by the improvement in capillary and lymphatic 
circulation, 


VASCULAR 


CONDITIONS 


Most of the publications refer to orbital varices ** or to carotid artery-cavernous 
sinus communication, either spontaneous or traumatic.44 As noted previously, 
arteriography may at times be of material diagnostic aid. Taptas ‘* suggests that 
arteriovenous communication is not always necessary in the production of pulsating 
exophthalmos. Ile states that it may be due to reflex vasodilatation of the carotid 
artery and ophthalmic vessels. In the case reported by Falconer and Hoare,""“ after 
a ligation of the internal and common carotid arteries, arteriograms showed the 
external carotid artery to be feeding the fistula. Collateral circulation of the anterior 
and middle cerebral arteries via the external carotid and ophthalmic arteries was 
demonstrated. 


42. (a) Tassman, 1. S.: Use of Hyaluronidase in Ophthalmology, Am. J. Ophth. 35:683-686, 
1952. (hb) Benzer, P., and Schaffer, A. Bo: Use of Hyaluronidase in the Treatment of Traumatic 
Swellings, Oral Surg. §:1315-1341, 1952. 

43. Hogel, Lo: Intermittent Exophthalmos and Blindness, Klin. Monatsbl. Augenh. 120:346 
350, 1952. Kubik, J.: Intermittent Exophthalmos, Ceskoslov. oftal, 8:225-230, 1952. 

44. (a) Woodson, W. B.: Spontaneous Unilateral Pulsating Exophthalmos, Am. J. Ophth. 
36:40-43, 1953. (hb) Esteban, M.: Pulsating Eexophthalmos, ibid. 35:1,699, 1952. (c) Elslo, 
and Zwan, A.: Pulsating Exophthalmos and von Recklinghausen’s Disease, Folia 
psychtiat. neurol, et neurochir, neerl. 55:51-54, 1952.) (d) Falconer, M. A., and Hoare, R. D.: 
Carotico-Cavernous Fistula) Causing Pulsating Exophthalmos with Cerebral Blood-Flow 
Maintained Through External Carotid Artery, Proc. Roy. Soc. Med. 45:225-228, 1952. (e) 
Taptas, J.: Exophthalmos of Vascular Origin and Its Connections with a Carotid-Cavernous 
Communication, Semaine hop. Paris 28:2,845-2,848, 1952. (f) Calmettes, L.; Deéodati, F., 
and Almaric, P. M.: Dolichocarotid Artery and Pulsating Exophthalmos, Bull. et mém. Soc. 
franc. opht. 65:86-96, 1952. (g) Costner, A. N.: Ocular Signs of Intracranial Vascular 
Accidents and Injuries, South M. J. 45:677-681, 1952. 
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Swan and Raat * report on eight patients whom they studied in order to deter- 
mine the effects of the ligation of one or more carotid arteries upon the ocular and 
orbital vascular systems. After operation hypotony and diminished volume of 
pulsation of the arteriolar tree were noted. Several days after operation a striking 
retinopathy, consisting of cyanosis, macular edema, and multiple cotton-wool 
patches, developed. 

Smelser * reports the work of Yottey, which adds to the generally held opinion 
that lymphatics are lacking in the orbit. Injection of the retrobulbar tissue with 
India ink and with Evans blue, a technique which has been satisfactory in other 
tissues, failed to demonstrate any lymphatic vessels leaving the orbit. 

\n unusual condition, which may be vascular in origin, is reported by Nois- 
tinen."* A woman aged 38 had had recurrent ophthalmoplegia since the age of 24, 
the attacks occurring first at three- to four-year intervals, then gradually increasing 
in frequency to about one a year, with the symptoms lasting & to 10 weeks. The 
patient first had a pain in the forehead for about 14 days prior to the onset of ocular 
signs; then unilateral papilledema, fourth-nerve paralysis, and partial third-nerve 
paralysis appeared. It was believed that the symptoms were due to circulatory 
disturbances in the sphenoidal fissure, which subsequently became narrowed by 
new-bone formation. The condition is said to be uncommon and to occur almost 


exclusively in women past the age of 40. New bone forms on the inner table only 


of the frontal bone, symmetrically on each side of the midline, and bordering on the 
coronal suture and its orbital portion. The progress is slow, and a great variety 
of symptoms may occur, including neuropsychiatric disturbances, such as changes 
in the psyche, memory, sleep pattern, and visual fields. lendocrine disorders, includ- 
ing adiposity, virilism, and elevated blood pressure, may appear. Ocular symptoms 
usually do not predominate. 


MANIFESTATIONS OF GENERAL DISEASE 


Although a few papers have attributed proptosis of the globe to such systemic 
diseases as trichinosis * and myasthenia gravis,’ end to such conditions as encepha- 
litis lethargica, microcephaly, and typhoid,"’ tho eat bulk of published material 
is concerned with the ocular changes in Graves’s disease. 

Of considerable importance to those interested in diseases of the thyroid should 
he the recent publication of a translation of Sattler’s “Basedow’s Disease.”"*' This 
volume, of over 000 pages, was originally published in German in 1908 and is a 
comprehensive review of all the literature pertaining to thyroid disease from 1722 

45. Swan, K. C., and Raaf, J.: Changes in the Eye and Orbit Following Carotid Ligation, 
Tr. Am. Ophth. Soc. 49:435-444, 1951. 

46. Smelser, G. K.: Orbital Lymphaties, Technical Report—ONRIL—37-52, Office of 
Naval Research, [ondon 

47. Koistinen, A.: Recurrent Ophthalmoplegia and Unilateral Papilloedema in a Case of 
Hyperostosis Frontalis Interna, Acta ophth. 30:421-428, 1952 

48. Croll, M., and Croll, L. J.: Ocular Manifestations of Trichinosis, Am. J. Ophth 
35: 985-992, 1952 

49. Hatch, H. A.: Myasthenia Gravis: Report of a Case with Exophthalmos Without 
Hyperthyroidism Released with Neostigmine, New England J. Med. 246:856-858, 1952 

50. Marchesani, O.: Ocular Symptoms Simulating Graves’s Disease, von Graefes Arch. 
Ophth. 152:553-560, 1952. 

51. Sattler, H.: Basedow’s Disease, New York, Grune & Stratton, Inc., 1952. 
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to 1907, with an accompanying bibliography of 3,210 references. The author dis- 
cusses 103 cases which had come under his personal supervision, as well as 3,800 
cases derived from the literature. All aspects of the then-current knowledge of the 
disease are reviewed, with particular emphasis upan the ocular findings. The reader 
will find that little has been added to the ophthalmologic picture in the subsequent 
45 years. 

The basic physiopathology of the disease is still unclear. Even the terminology 
is confusing, but it is now generally agreed that the terms “malignant exophthal- 
mos,” “exophthalmic ophthalmoplegia,” “thyrotropic exophthalmos,” “ophthalmic 
form of Graves’s disease,” and “progressive exophthalmos” all refer to the same 
condition 

\s in previous years, there remain two chief schools of thought with regard to 
the exophthalmos of endocrine origin. “The more popular, exemplified by Mulvaney, 
describes two chief types of exophthalmos, thyrotoxic and thyrotropic, the dis- 
tinguishing points of which are by now familiar to most ophthalmologists. The 
other group believes that the two types of exophthalmos are variants of the one 
condition and that proptosis is the result of pituitary activity, more or less inde 
pendent of the thyroid gland. An indication of present thought may be had from 
the statement of Brain,’ “There is an exception to every statement than can be 
made about exophthalmic ophthalmoplegia.” 

In an extension of work reported last year, Asboe-Llansen and associates 
studied I] patients with malignant exophthalmos, 21 patients with thyrotoxicosis, 
7 patients with myxedema, and 25 controls. Biopsy specimens of the quadriceps 
lemoris and biceps brachii were subjected to biochemical and histological study. In 
all eases of progressive exophthalmos an accumulation of hyaluronidase-sensitive 
acid mucopolysaccharide within the sarcolemma of the muscle fibers was found 
In malignant exophthalmos and in myxedema there was an accumulation of acid 
mucopolysaccharide in all connective tissue and in the interstitial connective tissue 
of skeletal muscle. Furthermore, all the patients in this group showed an elevated 
blood thyrotropin, as measured by the stasts tadpole method. Such an increase was 
not found in any patient with Graves’s disease, without or with slight exophthalmos, 
or in myxedema. Although the authors are not vet willing to state whether exami 
nation of skeletal musele or determination of thyrotropin may be diagnostic im 
differentiating exophthalmos of endocrine origin from that of nonendocrine origin, 
they feel that their observations support the assumption that the thyrotropic factor 
is the important one in the pathogenesis of malignant exophthalmos. It 1s thought 
that the presence of water-binding polysaccharides in the muscle account for the 
muscle weakness, as well as the edema, which plays such an important part. No fat 
accumulations were noted in the muscles 

Heinbecker * has observed that the thyroid-stimulating hormone has an anti- 
diuretic effect, whereas thyroxine has a diuretic effect. 


\ change in the balance 
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ot these two hormones may influence exophthalmos. [le further believes that the 
lymphocytic infiltration which is so common in the orbit may be related to the 
depressed adrenocortical function which accompanies hyperthyroidism. He further 
notes that exophthalmos has occurred after the removal of a parathyroid adenoma. 
This adenoma is associated with hypofunction of the basophile cells of the anterior 
lobe of the pituitary, and its removal may cause a compensatory hyperiunction, 
with overproduction of thyroid-stimulating hormone from basophile cells of the 
anterior lobe of the pituitary and consequent exophthalmos. Thomas °° states that 
a relative deficiency of stored iodine may play an important role in endocrine 
exophthalmos, since more circulating thyroid-stimulating hormone is produced to 
stimulate the deficient thyroid gland, 

Jefferies * observes that the exophthalmic effect in guinea pigs cannot be 
explained by the activity of the thyrotropic hormone alone; neither is the exoph- 
thalmos related to the fat-mobilizing effect of pituitary extract. 

The adrenocorticotropic hormone and the follicle-stimulating hormone are also 
not directly related. Therefore the true nature of the exophthalmic factor is not 
known, although it is certain that it exists in close relation to the thyrotropic 
hormone in the pituitary extract. 

Srain °° suggests that there is a normal balanced relation between the secretion 
of thyroxine by the thyroid and the secretion of the thyrotropic hormone by the 
pituitary. In exophthalmic goiter the thyroid is still functioning but at a high level 
of thyroxine production. In exophthalmic ophthalmoplegia the production of thyro 
tropic hormone is no longer under control. This imbalance may occur when the 
thyroid activity is suddenly depressed, either by surgical or by medical means, or 
when a primary stimulus to the pituitary occurs in the presence of an unresponsive 
thyroid. 

Of clinical Importance is the report of Sloan,®? who studied 615 cases of toxic 
thyroid disease for five years or longer after operation. In this group the incidence 
of severe ocular change was from 0.5 to 1.090. He notes that serious ocular changes 
usually occur in the case of the diffusely hyperplastic toxic thyroid and rarely, if 
ever, in the case of the toxic nodular goiter. In an attempt to anticipate cases in 
which the eyes may become seriously involved, the following points are noted: 1. The 
majority of the cases of severe exophthalmos are in the older age group, from 39 
to 55 years. 2. The changes usually occur in men, 3. Thyroid function is usually 
only mildly toxic or is normal at the onset, so that ocular changes are out of propor- 
tion to the clinical evidence of hyperthyroidism. 4. Significant early local signs are 
(a) lid fulness, (>) lacrimation, (c) a sense of fulness and pressure in the eye, 
and (d) diplopia. Patients who fit into the above classification should undergo 
either surgical or medical interruption of thyroid activity only after careful con 
sideration. 

55. Thomas, H. M., Jr.: Exophthalmos in the Light of Current Anti-Thyroid Therapy, Am 
J. Med. 11:581-587, 1951 

56. Jefferies, W. M.: Exophthalmos Associated with Disturbances in Pituitary-Thyroid 

Axis, Am. J. Ophth. 36:394-399, 1953 
57. Sloan, L. W.: Relation of Ocular Changes to Disorders of Thyroid Function, A. M. A 
Arch. Ophth. 48:387, 1952 
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Papers emphasizing treatment reflect the inconclusive reports on etiology. Good 


and bad results are reported with almost all modalities.°”| Radioactive iodine °* is 


said not to produce an increase in ocular signs or measurable exophthalmos. Some 


authors ° consider the thiouracil derivatives safer than surgery, since their use can be 
interrupted at any time, but cases of marked exophthalmos following thiouracil 
therapy continue to be reported.”’ 

The question whether the adrenocorticotropic steroid hormones exert a bene 
heal or a detrimental effect upon malignant exophthalmos still unsettled. 
\terman "* injected thyrotropin intraperitoneally into guinea pigs; both normal 
and thyroidectomized animals were used. Some of the animals were given cortisone 
intramuscularly; the rest were not. Thyrotropin alone produced moderate or no 
proptosis. Thyrotropin and cortisone simultaneously administered produced con 
siderable exophthalmos. In other animals in which administration of thyrotropin 
had failed to produce proptosis, exophthalmos appeared when cortisone was subse 
quently given. Corticotropin produced similar changes. Since the same effect was 
produced in thyroidectomized animals, it could not be accounted for by the depres 
sion of thyroid activity by the cortisone. The author concludes that cortisone may 
act directly upon the connective tissue of the body and that proptosis is only the 
most prominent sign of a generalized process. [le feels that the beneficial effect of 
thyroxine cannot be due to inhibition of thyrotropin in the pituitary, as 1s com 
monly thought, but may be explained as a result of increased basal metabolic rate. 

Dayton “* reports on a patient in whom exophthalmos dramatically imereased 
alter institution of corticotropin therapy. Most reports" emphasize the lack of 
clinical information. The rationale of such therapy is noted by Woods as being, 
first, the established fact that there is an increase in volume within the orbit, and, 
second, the fact that these hormones decrease capillary permeability. On the other 
hand, Chandler and [artfall’ treated five patients with corticotropin and observed 
“notable improvement” in three and some improvement in one. These authors are 
inclined to believe that the success in such treatment is due to the inhibition of 


thyrotropin by the hormone 

58. Pagharani, N.: Ocular Manifestations of Hyperthyroidism After a Thyroidectomy, Ann 
ocul, 185:821, 1952. Leopold, Pharmacology and Toxicology, A. M. A. Arch. Ophth. 
48: 163-261, 1952. Gilbert-Dreyfus; Zara, M.. and Frank, J.: The Eye in Graves’s Disease, 
Bull. et mém. Soc. méd. hop. Paris 68:1,092-1,098, 1952 

59. Ferguson, W. J. W Phyrotoxicosis and Exophthalmos, Tr. Ophth. Soc. U. Kingdom 
71::737-738, 1951. 

oO. Wing, Jr, and Asper, S. Observations on the Use of Propylthicuracil 
in Hyperthyroidism with Especial Reference to Long-Term Treatment, Bull. Johns Hopkins 
Hosp. 90:201-227, 1952. Kichtsmeier, A. J.: Progressive Exophthalmos and Localized Myxe- 
dema, Hlinois M. J. 108:189-193, 1952 

Ol. Leévie, M., and Salvi, G. Ophthalmoplegia Graves’s Disease Evolving into 
Malignant Exophthalmos, Bull. ocul. 34:291-300, 1952. Perlmutter, M.: Clinical Discussion 
Use and Abuse of Thyroid Hormone Therapy, Metabolism 2:81-92, 1953 

62. Aterman, K.: Cortisone and Experimental Exophthalmos, Lancet 2:1,143-1,145, 1952 

63. Dayton, G. O.: Effect of ACTH on an Experimental Fxophthalmos, Am. J. Ophth 
35: 101-106, 1952. 

64. Gordon, MelLean, and Koteen.2* Woods, A. ¢ Uses and Limitations of ACTH 
and Cortisone in Ophthalmology, Brit. J. Ophth. 36:401-431, 1952 

65, Chandler, G. N., and Hartfall, S. J.: Cortisone and ACTH in Exophthalmie Ophthal 
moplegia, Lancet 2:847-850, 1952 
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Sailagyvi, MeGraw, and Smyth" conclude that corticotropin is beneficial in 
thyrotoxic crises, the effect probably being actuated through the antistress response 
in the adrenocortex, but that otherwise its employment does not offer any useful 


addition to the current methods of medical treatment of hyperthyroidism. 


Okie, Daley, and White"? report on eight patients, four of whom were treated 
with a natural estrogen, estradiol, and four with a synthetic estrogen, who were 
considered helped by the drugs. 

Irradiation of the pituitary gland and the posterior portion of the orbit: has, 
similarly, both advocates and detractors. The effect upon the pituitary gland ts not 
thought to be one of suppression of thyrotropin formation. The effect upon the 
orbit is considered due to the dissolution of lymphocytes, which are highly radio- 
sensitive and which are present in great numbers in the orbit in this disease. Sloan“ 
emphasizes the difficulty in evaluating this form of treatment because the disease 
itself is usually self-limited. Tle points out danger in nonselective irradiation of 
this area, which is near other vital areas. Contrary to the unfavorable reports ° 
are favorable ones.°’) It is clear, therefore, that only additional experience can 
answer the question of the value of this treatment. 

There have been no important advances in the surgical treatment of the ocular 
complications of thyroid disease. They resolve into (1) local protection of the 
cornea, either by angle tarsorrhaphy or lid adhesions; (2) muscle operations, which, 
it is universally agreed, should not be performed until the disease 1s no longer 
progressive, and (3) some form of orbital decompression, into the anterior cranial 
fossa, the temporal fossa, or the paranasal sinuses.*” Craig ‘! thinks that the trans- 
cranial, or Natiziger, decompression is indicated when the Hertel reading is within 


66. Szilagyi, D. E.; MeGraw, A. and Smyth, N. Effects of Adrenocortical 
Stimulation on Thyroid Funetion: Clinical Observations in Thyrotoxic Crisis and Hyper- 
thyroidism, Tr. Am. S. A. 70:21-43, 1952 

67. Okie, M. V.; Daley, W. J., and White, W. F Therapeutic Pituitary Inhibition by 
Steroids, J. Internal Coll. Surgeons 18:164-171, 1952. 

68. Sloan.6? Scheie, H. G., and Hedges, T. R.: Thyrotropic Exophthalmos, New Orleans 
M. & S. J. 104:481-485, 1952. Wong, A. S.: Problem Case of Exophthalmos, Am. J. Ophth. 
36: 391-393, 1953. 

69. Sautter, H.: Further Experiences with Radiation of the Pituitary in Malignant Exoph 
thalmos, Deutsche med. Wehnschr. 77: 1,388-1,390, 1952. Sokolic, Problem of the Patho 
venesis of Exophthalmos in Diseases of the Thyroid Gland, Med. arkh. 3:37-48, 1952. Jones, 
A.: Orbital X-Ray Therapy of Progressive Exophthalmos, Brit. J. Radiol. 24:637-646, 1951. 
Hermann, K.: Pituitary Exophthalmos, Brit. J. Ophth. 36:1-19, 1952 

70. Spaeth, E. Bo: Ophthalmic Surgery in the Ocular Complications of Thyroid Pathology, 
\. M. A. Arch. Ophth. 48:387, 1952. Moffatt, P.: Exophthalmos with Ocular Paralysis and 
Malignant Exophthalmos, Ann. ocul. 185:465-468, 1952.) Burke, W. J.: Exophthalmie Ophthal- 
moplegia with Gross Papilledema, Proce. Roy Soc. Med. 4§:229, 1952. Klostermeyer, W.: 
Concerning Progressive or Malignant Exophthalmos, Chirurg 28:522-527, 1952. Spaeth, 
Ek. Bo: Ophthalmic Surgery in Thyroid Pathology (Dysfunction), J. Maine M. A, 44:2-6, 1953. 
Lyle, T. K.: Some Aspects of the Treatment of Paralysis of the Extrinsic Ocular Muscles in 
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71. Craig, W. M., and Dodge, H. W., Jr.: Surgical Treatment of Progressive Exophthalmos, 
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the range of 25 to 35 mm. and when the vision is threatened by exposure keratitis, 
severe chemosis, papilledema, or visual field defects. Ile reports one operative 
death im 28 cases 


LU MOORS 


The most important publication dealing with orbital tumors to appear in the 
current year 1s undoubtedly the 100 pages devoted to this subject in Volume V ot 


Duke-lelder’s “Textbook of Ophthalmology.”” This subject has always been com 


plicated by multiple terminology to the point where even pathologists have been 
contused, The classification which Duke-llder has adopted for primary neoplasms 
is that of (1) developmental tumors, (2) definitive mesenchymal tumors, (3) 
hematopoietic tumors, (4) muscle tumors, (5) vascular tumors, (6) nerve tissue 
tumors, and (7) epithelial tumors. The various subdivisions of each group are 
described in a suceinet, clear, orderly fashion, which is most refreshing. 
Similarly, secondary tumors are arranged as (1) those arising from structures 
within the orbit (the globe, optic nerve, lacrimal gland, and lacrimal sac) and (2) 
those arising from structures in proximity to the orbit (lids and caruncle, nose, 
paranasal sinus, nasopharynx, and cranial cavity). ach section is well illustrated 
As might be expected from the fact that orbital tumors do not play a large part 
in the experience of any single ophthalmologist, most of the reports during the past 
vear have to do with, at most, only several cases 
Metastatic tumors have been reported as arising from the mammary gland,” 
the thyroid,?® and neuroblastic cells of uncertain origin.7* .\ case of nonchromaftin 
paraganglioma has been reported by Fisher and Hazard.*° It appeared as an encap 
sulated tumor, 3 cm. in diameter, in the upper lateral quadrant of the left orbit. 
Orbital manifestations of the blood dyserasias are reported.?° Feinstem and 
Krause * point out that the older ophthalmological literature commonly states that 
isolated ceular lymphoma is the rule; but after reviewing previous cases and pre 
senting five new ones, in three of which there were extraocular manifestations, they 
conclude that ocular lymphoma should be regarded as a potentially generalized 
lesion. It is recognized by all authors that these tumors are highly radiosensitive 
72. Miyazaki, S.: Metastasis of Mammary Cancer in the Orbit, Acta Soe. Ophth. Japan 
56:1,198-1,201, 1952 
73. Beck, D.: Unilateral Pulsating Exophthalmos Associated with Multiple Bony Tumours 
(Some Anodular Thyroid Swelling), Proc. Roy. Soc. Med. 45:507-509, 1952. Vrabeec, F., and 
Zahn, K Metastasis of a Malignant Adenoma of the Thyroid to the Orbit, Ceskoslov. oftal 
8: 240-245, 1952 
74. Ryssing, Sympathicoblastoma, Nord. med. 48:1,175, 1952. Zanettin, G.. and 
Zanettin, Go: A Case of Hutchinson’s Syndrome, Gior. ital. oftal. 5:3-16, 1952. 
75. Fisher, Ro, and Hazard, J. Nonehromaffin Paraganglioma of the Orbit, Cance: 
$:521-524, 1952 
76. Lepard, C. W Myelogenous Leukemia (Chloroma), Kresge Eye Inst. Bull. 3:59-62 
1952. Jequier, M.: Otoneuro-ophthalmological Complications of Myeloid Leukemia, Rev. oto 
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C., and Guyon, Po: Lymphosarcoma of the Floor of the Orbit in an &8-Month-Old Infant, 
Bull. Soc. et mém. frang. opht. 65:396-400, 1952. Sato, S.: Report of a Case of Chloroma 
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Cases of hemangioma ‘> and neurinoma *" are described, as is the unusual case 
of an 11-year-old boy who had generalized neurofibromatosis associated with a 
meningioma of the optic nerve.*” 

Sembridge and McMillan! describe a case in which a malignant melanoma 
appeared in the orbit 16 years alter evisceration. The origin is uncertain, but the 
authors feel that it is likely that the tumor arose from uveal cells left behind at 


the time of operation. No pathological report of the original material is given. 
Several primary and secondary sarcomas of the orbit are also reported”? Phillips 


describes a case of neuroblastoma primary in the retina which invaded the orbit 
Tebbet and Vickery “' report on a child who was given intensive radiation therapy 
for bilateral retinoblastoma, the total dose being 19,800 r, and who 6%, years after 
treatment had onset of an osteogenic sarcoma of the ethmoid region. 

Reports of long-term unfavorable results in treatment of mixed-cell tumor of 
the lacrimal gland continue to appear.*® As emphasized by Reese, it is becoming 
more generally agreed that the only hope for success in treatment of this type of 
tumor, if it is of the cellular type, is radical surgery, including complete exenteration 
and, if necessary, removal of part of the roof and lateral wall of the orbit. 

There is as yet no unanimity as to whether orbital tumors are best approached 
hy the transcranial, supraorbital, or lateral route.’ Rendahl * followed 15 patients 
with orbital exenteration for a period of five years or more and notes that 14 of 
these have died, the average survival after exenteration being two years. These 
unhappy figures indicate the seriousness of malignant tumors of the orbit, but may 
suggest that we as ophthalmic surgeons are not radical enough in our initial surgery. 

An interesting paper by Pierce, Klabunde, and Brobst,“* while not primarily 
concerned with orbital tumor except by extension from the neighboring skin and 
ethmoid cells, reveals that in every case of failure in their series of basal-cell 
epitheliomas occurring in the region of the orbit and the nose x-ray or radium 
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therapy had previously been given. The authors state that in every case in which 
the initial treatment was by adequate surgery they have had no record of recurrence. 
They advise that a magnifying lens be used to examine the skin tumor and that an 
area of 5 mm. about the tumor should be included in the excision. Since tumor cells 
are often seen deep to the corium, it is advised that excision be carried well beyond 
skin thickness. It is observed that irradiated basal-cell lesions may become locked 
up for years in searred and atrophic skin resulting from radiation treatment, only 
suddenly and wildly to invade the tissue, and much more rapidly than did the 
original tumor. It is thought that if the first attempt at irradiation fails, surgery 
only should be resorted to, and at once. 

sSenedict “* has reported on 679 patients with carcinoma of the orbit and the 
adnexa, Of these tumors, about 80% were primary in the lids and adjacent skin, 
10% in the sinuses, 5% in the orbit, and 5¢ in the conjunctiva or limbus. In only 
four patients was the tumor metastatic. He urges the adoption of more radical 
primary procedures and notes that x-ray therapy cannot be depended upon. In a 
case of mixed tumor of the lacrimal gland, for which he prefers a brow incision 
with anterior orbitotomy, Benedict favors a frozen section of the specimen being 
made at the time of operation. If the tumor proves to be a cylindroma, exenteration 
should be done. If it is of the mucoid type, the encapsulated tumor should be 
removed, Irom a practical point of view, the reviewer has found difficulty with 
such a procedure, as many pathologists are not intimately acquainted with lacrimal- 
gland tumors and hesitate to make a diagnosis involving radical surgery without 
considerable time to study the cytology under optimal conditions. 

Another interesting report is that of Roseberg.’) While this is not. strictly a 
report on orbital tumor, except by extension, he enumerates 133 cases of carcinoma 
of the eyelid given some form of radiation therapy. [le observes that a cure was 
obtained im about 37% of the patients treated with radium, in 85% of those treated 
with intermediate x-rays (100 to 135 kv), in 85% of those treated with deep 
x-rays (200 kv.), and in 92% of those treated with low-voltage (60 kv.), short 
distance x-rays. Ile further notes that lesions which required additional treatment 
did not respond as well as those treated in the original series. 

Several dermoid cysts,"” an osteoma arising from the orbital floor"! and several 
tumors arising from the sinuses “* are described. 

Handousa "’ reports two unusual cases of localized lipidosis in the soft tissues 
of the orbit without skeletal, visceral, or cutaneous manifestations. On the basis 
of biopsy, the material was considered to be that of Hand-Christian-Schuller disease 
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SURGERY 


The chief interest in orbital surgery still centers about the various types of 


implants used after enucleation of the eye. Although there is still much discussion 
considering the relative values of the principal implants, definitive opinion is begiv- 
ning to crystallize in the minds of surgeons throughout the country. In 1951 the 
American Academy of Ophthalmology and Otolaryngology held a symposium on 
the subject “Orbital Implant After Inucleation,” the papers of which were pub 
lished in 1952.°* These represent a rather complete coverage of knowledge available 
in the field up to 1951. It was agreed that some form of buried or semiburied 
implant should be used after enucleation except in cases of panophthalmitis or 
orbital extension of ocular tumor. As far as the cosmetic appearance alone 
is concerned, the order of preference was (1) intraseleral implant, (2) Tenon’s 
capsule implant, (3) simple evisceration, and (4) simple enucleation. It) was 
agreed that the optimal, buried intrascleral implant) should) be mm. in 
diameter, inserted through a radial incision, with preservation of the cornea but 
with removal of a 10-mm. disk from the posterior pole. There was no general 
agreement about the size of the buried Tenon capsule implant. It was felt that the 
14 to 16 mm. implant causes no trouble but does not give a good cosmetic appear 
ance. The 18 to 22 mm. implant is satisfactory in appearance but tends to migrate 
It was further agreed that in general the buried motility implant is probably 
superior to a simple sphere, although none has been in use long enough for a true 
evaluation. The value of modified anterior faces, such as the flat, round, ridged, 
or conical type, was considered still open to question. The importance of the multiple 
shapes which have been suggested is also problematical, [It is now recognized that 
certain groups of patients are not favorable ones in whom to employ semiburied 
implants. Such patients are (1) old persons with deep-set eves and narrow fissures, 
(2) patients with a contracted or scarred socket, (3) patients living in dusty 
atmospheres, (4) persons who cannot be adequately followed, (5) persons who 
do not employ good hygiene, and (6) persons with tumors which are likely to 
extend into the orbit 

Favorable patients include (1) young persons, (2) patients with a normal 
socket, (3) patients who can be adequately followed, and (4) patients who can 
he relied upon to practice good hygiene. 

The basic principles to be followed in employing semiburied implants are as 
follows: 1. Muscle dissection must be adequate. 2. Muscle fixation to the implant 
must be good. 3. A close and smooth approximation of the conjunctiva to the 
implant is necessary. 4. Conjunctiva must be conserved at all costs, since the 
amount available in the fornices determines the amount of movement of the artificial 
eye 

Troutman“ analyzed statistically 1,509 cases. It was noted that exposed 
implants had the greatest percentage of motility and that there was no significant 

94. (a) Culler, A. M.: Basie Principles of Anatomy and Physiology of the Orbit and Rela 
tion to Implant Surgery, Tr. Am. Acad. Ophth. 56:17-20, 1952. (hb) Guyton, J. S.: Procedures 
and Physiologic Factors, ibid. 56:21-24, 1952. (c) Hughes, W. [..: Classification and Mechanics 
Involved, ibid. 56:25-27, 1952. (d) Cutler, No: Principles Underlying the Surgical Technic, 
ibid. 56: 28-29, 1952. (e) Troutman, R. C.: End Results of Implant Surgery, ibid. 56:30-34, 
1952. (f) Stone, W. Jr.: Causes of Complications and Their Solution, ibid. 56:35-41, 1952 
Ruedemann, Summary, ibid. 56:41-42, 1952 
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statistical difference in the motion of the various types. A preponderance of extru 
sions and removals occurred with the exposed types, the figures being 28% for the 
exposed implants, 10% for the buried magnetic implants, 9% for the buried “motil- 
ity” implants, and 4% for the spherical implants. .\ll observers agreed that the 
percentage of discharge is significantly greater with exposed implants. Exposure 
of the mesh in tantalum-covered implants was frequent, occurring in 37% of cases. 

Although the numerous complications and difficulties associated with the use 
of integrated implants were well known to the members of the symposium, the 
general feeling was that their advantages outweighed their disadvantages. 

In contrast to this view is that expressed in a paper by Choyce,®® which reports 
9 implants inserted at Moortields, of which 76 were the hollow tantalum type, 21 
the gold ring and cylinder type, and 2 the solid tantalum type, all with the anterior 
surfaces left exposed for direct contact with the posterior surface of the prosthesis 
Ninety-eight per cent of the total number of implants were successfully followed 
ior a period of 12 months or longer. Within two years 50% of the hollow tantalum 
implants, and within three years 40% of the gold ring implants, were extruded 
The prognosis of the surviving implants is considered such that most of the 
remainder will be extruded within five years. It is thought that the chief cause of 
extrusion is infection, presumably because the conjunctiva is unable to form a 
hacteria-proof junction with the foreign body with which it lies in contact. It is 
the conclusion of the author that all unburied implants should be abandoned and 
that only buried implants be used. 

The fact that integrated implants are far from receiving universal approval is 
indicated by numerous reports describing complications or modifications of the 
implants now in existence. As the number of newly designed implants increases, 
most of which are minor modifications of already existing devices, the total number 
of enucleations is decreasing, primarily because of improved protective appliances 
in the industrial field and superior methods of treating infection. The net result is 
that it is becoming increasingly difficult to build up statistically worth-while series 
by which the various types of implants can be properly evaluated. Only time will 
vive us the answer concerning the practicability of these new modifications.** 

Moore “’ has described a procedure which attempts to overcome the deficiency 
of integrated implants, namely, insecure approximation of the margins of Tenon’s 
capsule and conjunctiva to the implant neck. In this procedure an 18-mm. elongated 
hall, with the front surface tapped to receive a screw, is attached to the rectus 
muscles in the usual manner and buried beneath Tenon’s capsule and conjunctiva 

95. Choyce, D. P.: Orbital Implants: Review of Results Obtained at the Moorfields’ 
Branch of the Moorfields, Westminster and Central Eye Hospital, London, Brit. J. Ophth 
36: 123-130, 1952 

96. Albaugh, C. H.: Enucleation Implant, J. Internat. Coll. Surgeons 17:195-200, 1952 
Moore, M. C.: Some Observations on the Use of the Cutler Universal Integrated Ocular 
Implant, M. J. Australia 2:611-613, 1952. Bignell, J. L.: The Moveable Eye Implant: A 
Description of the Implant Technique Using the Cutler-Haniblin Prosthesis, ibid. 12365-368, 
1952. Jonkers, G. H.: A New Mobile Implant, Nederl. tijdschr. geneesk. 96:1,437-1,438, 1952 
Shepherd, FE. M.: A Modification for Operating the Universal Integrated Implant, Fourth Pan 
American Congress of Ophthalmology, 1952, Vol. 2, pp. 1285-1289. Gebertt, S.: A Simple 
Movable Eye Implant, Tr. Ophth. Soc. U. Kingdom 72:585, 1952. Musini, A.: History 
of Ocular Prostheses, Osp. maggiore 40:41-43, 1952. 
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len weeks after enucleation a Vitallium screw is placed through the conjunctiva 


and Tenon’s capsule, with the use of local anesthesia, and is secured to the implant. 


Che prosthesis is then attached to this projection. Mourteen cases are reported, 
with an average postoperative period of 48 months. In no case has there been 
retraction of the conjunctiva from the screw, and discharge has not been considered 
a problem after the first three weeks. 

A somewhat similar principle is incorporated in the type described by Young,"* 
in which the implant, of several sizes and shapes, has a 6 mm. peg projecting from 
its anterior surface. This is buried beneath Tenon’s capsule and the conjunctiva, 
with the expectation that in 14 days pressure upon this tip will cause it to erode 
through the conjunctiva. The prosthesis can then be attached to the projecting peg. 

A number of papers have appeared describing modifications of surgical technique 
or new instruments to assist in the performance of enucleations, with or without 
the use of buried implants.’ 

Because of the numerous complications encountered by the average surgeon 
throughout the country, it is becoming apparent that some form of buried motility 
implant is replacing the integrated variety. Here, again, modifications are too many 
to enumerate. Most of these implants are fashioned from some type of acrylic, the 
fate of which in the human body has not yet been satisiactorily determined, In two 
cases in which Cutler implants were extruded 30 and 33 months aiter operation, 
respectively, Alvaro '"" noted corrosion of the plastic. In this connection it might 
he well to note?" that experimental implantation of Cellophane, polyethylene (both 
of the pure and of the commercial type), and polyvinyl chloride into the anterior 
abdominal wall of mice and rats significantly increased the number of sarcomas in 
these animals. Tlowever, no similar case has as yet been reported in the human 
being, and it is known that many strains of mice are unusually susceptible to 
various forms of tumor. 

Suried implants in the shape of an acorn,'’? sphere,'’’ cylinder and hemi 


sphere!" and olive 


have been described. The ultimate in simplicity would seem 
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to be the use of “foamed polyvinylalcohol sponge,” which is soft and easily 
obtained and handled, so that it may be cut to the desired shape at the operating 
table, as deseribed by Pearlman.'’*” This has been buried in mice for as long as 
twe years withcat evidence of any carcinogenic effect. It appears to offer potential 
use in general plastic surgery, as well as for implantation in the orbit.!°™ 

The patient's own costal cartilage still has its advocates as a replacement for 
the implant, although it is little used in this country." 

or ophthalmologists who have had little experience in the actual fitting or 
fabrication of the artificial eye, an article by Bethke!" is recommended. This is 
written from the standpoint of the maker of artificial eyes and discusses the types 
of prostheses available, the limitations of each, the complications which develop, and 
the methods which are available for handling them. Hartmann '’" discusses some- 
what similarly the problems from the point of view of the ophthalmologist. 

The impression technique for the production of artificial eyes, by which a liquid 
plastic is injected into the socket and allowed to harden, is again discussed,''" 
although it has been largely discarded in this country. 

Several papers describing maxillofacial prostheses to cover extensive deformities 
about the orbit are published.""! It has been the reviewer's experience that these 
devices are rarely esthetically acceptable to the patient and that the use of the black 
patch is usually more satisfactory. 

Plastic procedures to correct the atresic orbital cavity continue to occupy the 
interest of numerous surgeons. The use of various stretching devices,'!* as well as 
the utilization of the growth potential of the conjunctiva to restore a lower cul-de-sac 
without resort to grafting,''* is favorably mentioned. The reviewer's experience 
has been to the contrary. 

Ophthalmic surgeons who are interested in plastic surgery about the eye are 
referred to several articles on reconstruction procedures about the orbital region. 
Conway, Stark, and Kavanaugh ''* report on the use of the temporal flap, so called 
hecause of the inclusion in it of one or more branches of the superficial temporal 
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artery and vein. They deseribe three cases in which this flap was used to line an 


orbital cavity subsequent to exenteration, [tis to be noted that the production of 


this flap in itself produces a not inconsiderable cosmetic defect. Nleitsch reports 
two cases of restoration of the malar arch and orbital rim with a Vitallium pros 
thesis after cartilage and fascia had failed. Brown, Fryer, and MeDowell ''® 
deseribe a method of fixation of fractures, including the orbit and zygoma, by 
transfixion with an internal wire pin, similar to the Kirschner wire. 

Sherman ''* reviews the problems of the retracted eye socket, accepting the 
generally held opinion that the chief cause of retraction of the socket is loss of 
volume resulting from the removal of the eve. Ile believes that an 1&8 mm. sphere 
is the optimal implant as far as volume is concerned (2.8 cc.), and that at times 
even a 20 mm. (4.2 ce.) implant is indicated. He has found the grooved sphere 
of Wheeler satisfactory as a delayed implant. [le does not believe that implantation 
of any one of various materials in the upper lid is a satisfactory method by which 
to repair the loss of the upper lid fold but urges that repair may best be accom 
plished by implanting material in the floor of the orbit, preferably wedge-shaped 
pieces of acrylic in sizes varying from 2 to 3 ce. 

Jaffe’ reports on a method of conjunctival-flap transposition to repair an 
extruding integrated implant. 

Berens and Smith ''’ review the standard methods for reconstruction of the 
conjunctival cul-de-sa¢ and partial or total socket restoration. They call attention 
to a fact which is frequently overlooked in most expositions, namely, that particular 
attention should be devoted to avoidance of the levator tendon by carrying the 
dissection shallowly in the center and deep on either side of the tendon. 
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News and Comment 


BY Dr. W. L. BEeNepict 


GENERAL NEWS 


The New Orleans Academy of Ophthalmology.—Ihe winter convention of 
the New Orleans Academy of Ophthalmology will be held during the first week 
of Kebruary, 1954. The subject of the symposium will be Bacteriology and 
Infectious Diseases. Further information may be secured through Dr. James 
H. Allen, 1430 Tulane Ave., or Dr. George Haik, 812 Maison Blanche Bldg., 
New Orleans 


Refresher Course in Eye Surgery.— Ihe laculty of Medicine of the University 
of Toronto offers a Refresher Course in Eye Surgery from April 20 to 26, 1954 
The instruction will consist of lectures, operative clinics on patients, and cadaver 
surgery in small groups. The guest surgeons will be John Foster, M.B., F.R.C.S., 
Leeds, england, and Wendell L.. Hughes, M.D., Hempstead, N. Y. The staff of the 
department of ophthalmology of the University will contribute extensively to the 
course. 

The course will be given for a minimum of 10 students and a maximum of 30 
students. Applications should be made to the dean of the Faculty of Medicine not 
later than Jan. 31, 1954. 


SOCIETY NEWS 


Society of Military Ophthalmologists. —lhe Society of Military Ophthalmolo 
gists will hold its annual dinner meeting on Tuesday, Oct. 13, 1953, at 6 p.m. at 


the Palmer House, Chicago. Honorary membership plaques will be presented 
at this meeting to Dr. Conrad Berens (for 1952) and Dr. Meyer Wiener 
(for 1953) 


Canadian Ophthalmological Society. Sixteenth \mmual Meeting of the 
Canadian Ophthalmological Society was held at Minaki Lodge, Minaki, Ont., in 
June, 1953. Dr. Kenneth B. Johnston was in the chair 

This being Coronation year, the Society, among other national societies, was 
invited to nominate one of its members to receive the Coronation Medal. The presi 
dent, Dr. Kenneth B. Johnston, of Montreal, was elected to receive this honor. 

The Society went on record as being in favor of reciprocity with the American 
\cademy of Ophthalmology and Otolaryngology. In fact, it was pointed out that 
in a revision of the constitution in 1951, certification by the American Board was 
placed in the same category as certification by the Royal College of Physicians and 
Surgeons of Canada, as an entrance requirement to the Society, 

The scientific program consisted of 16 papers and case reports, covering a wide 
held of ophthalmology. Prominent among the subjects discussed were glaucoma, 
retrolental fibroplasia, and macular edema following cataract extraction. 

Dr. Edward P. Burch, of St. Paul, was the guest of honor. He presented a paper 
on “Safeguards in Cataract Surgery,” which covered the subject exhaustively and 
Was very much appreciated. 

Dr. Mark Robert Marshall, of Edmonton, Alta., was elected president for the 
coming year, and Dr. P. B. Maefarlane, of Hamilton, Ont., was elected vice-presi 
dent. The secretary, Dr. R. G. C. Kelly, Toronto; the treasurer, Dr. Jj. V. V 
Nicholls, Montreal, and the editor-in-chief of the Transactions, Dr. Clement MeCul 
loch, of Toronto, were reelected 
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Books 


Meller’s Ophthalmic Surgery: A Handbook of Surgical Operations on -the 
Eyeball and Its Appendages. [dition 6, Revised and Inlarged. By Dr. J. 
Bock. Translated and Edited by Ray K. Daily, M.D., and Louis Daily Jr., 
M.D., Price, $12. Pp. 529 with &7 illustrations. The Blakiston Company 
(Division of Doubleday & Company, Inc.), 575 Madison Ave., New York 22, 
1953. 


The first edition of this well-known text on ophthalmic surgery appeared in 
19I8. Since then the book has gone through six revisions. The last, brings 
the material well up-to-date, but includes only those operations which, as stated 
by the translators, have been “thoroughly tried, evaluated and proved best at the 
Vienna Clinic.” ‘The authors have also added an appendix describing recent advances 
in ophthalmic surgery, which will be found of value. 

The description of the surgical techniques is excellent, and the imdications 
tor the use of the procedure, and the complications which may occur during and 
after the procedure, are well described. There are, however, several grave faults 
in the book. For example, the chapter dealing with glaucoma surgery makes 
no division of cases of glaucoma into those of narrow-angle and those of open 
angle type. The indications for the various procedures which are given are, 
therefore, not based on modern concepts. It is interesting to note that im the 
extraction of cataract the incision with the keratome is not recommended. — In 
a book of this sort emphasis will naturally be made on the surgical procedures 
which the author prefers. Despite the inclusion of some methods which seem 
to have little but historic interest for the majority of surgeons in this country, 
such as the chemical treatment of detachment of the retina, the book will 
continue to be a very useful and informative text. 


Gifford’s Textbook of Ophthalmology. [l'ifth Idition. By Francis Heed Adler, 
M.D., Professor of Ophthalmology, University of Pennsylvania School of 
Medicine, and Consulting Surgeon, Wills Eye Hospital, Philadelphia. Price, 
$7.50. Pp. 488, with 256 illustrations, 25 in color. W. B. Saunders Company, 
218 W. Washington Sq., Philadelphia, 1953. 


This book has been brought up to date, especially on therapeutics, giving 
the latest developments in corticotropin (ACTH) and cortisone; the subject 
of antibiotics in their relation to ophthalmology is well presented. 

A unique innovation in the chapter on surgery is the deletion of all descrip 
tions of surgical techniques, the chapter being devoted to a discussion of the 
indications for various surgical procedures. 


The book is written especially for the undergraduate and the general physi- 
cian, although every ophthalmologist should have one in his library. It is of 
value to anyone interested in ophthalmology. 


Anatomy of the Nervous System: Its Development and Function. Ninth Edition. 
By Stephen Walter Ranson, M.D., Ph.D., Late Professor of Neurology and 
Director of the Neurological Institute, Northwestern University Medical 
School, Chicago; revised by Sam Lillard Clark, M.D., Ph.D., Professor of 
Anatomy, Vanderbilt School of Medicine, Nashville, Tenn. Price, $8.50. 
Pp. 581, with 434 illustrations. W. B. Saunders Company, 218 W. Washing 
ton Philadelphia 5, 1953. 


The ninth edition of this well-known text on the antomy of the nervous 
system has been revised by Dr. S. L. Clark, professor of anatomy of the Vander- 
bilt School of Medicine. 
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OF OPHTHALMOLOGY 
The acid test of any book dealing with factual material, such as anatomy, 
is whether or not the book is interesting to read. This book ts actually 
interesting. It unfolds the story of the progressive development of the nervous 
system from its relatively simple form in lower animals to the elaborate struc 
ture of the vertebrates. The descriptions of the gross atiatomy of the developed 
brain are exceptionally clear, and the illustrations are all that could be desired. 

This book can be recommended for a general review of the anatomy of the 
nervous system. It is not particularly up-to-date in the sections dealing with 
the eye. For example, none of the recent work on proprioception from the 
ocular museles is included, and the oculogyric pathways are not adequately 
dealt with; but this is not a fault, since the book ts obviously intended to cover 
the whole field and must, therefore, be kept on a broad base. 


Nursing in Diseases of the Eye, Ear, Nose and Throat. Ninth Iedition. [edited 
by Stath Members of the Manhattan Eye, Far, and Throat Hospital. rice, $4 
I’p. 317, with 85 illustrations. W. B. Saunders Company, 218 W. Washing 
ton Sqy., Philadelphia 5, 1953. 


In this edition, the chapters on ocular therapeutics and nursing procedures 
im eye conditions—external and internal diseases of the eye—-have been revised 
completely. 

\s in most textbooks on nursing in diseases of the eye, the material on nursing 
care ts far superior to the text instructing the undergraduate nurse on diseases 
of the eye itself. The authors endeavor to cover the entire subject of ophthal 
mology in 107 pages. The skill with which this can be done depends entirely 
on the emphasis placed on what the nurse should know. It is not possible more 
than to outline the anatomy and physiology and to describe the various diseases 
with which the nurse should be familiar. This text is full of examples in which 
mmproper emphasis must result in wrong ideas. Some material is included in 
this book which calls for no nursing care whatsoever. The authors have 
attempted to give a course in ophthalmology to nurses instead of a course in 
nursing care of the ophthalmic patient. “There is one small chapter, of 12 pages, 
which deals with nursing procedures in eye conditions, and this chapter is 
well done. 


Systemic Ophthalmology. [iy .\. Sorsby. lrice, $17.50. Pp. 712, with 319 
illustrations, 38 in color. C. Vo Mosby Company, 3207 Washington Blvd., 
St. Louis 3, 1951, 


The author has chosen to call this excellent text on medical ophthalmology 
“Systemic Ophthalmology,” since he believes that the designation “medical 
ophthalmology” is too narrow, the general aspects of eye disease carrying 
“surgical, obstetric, metabolic, dermatological and other implications no less 
than those of a purely medical character.” 

The present book represents the collective work of a number of specialists 
other than ophthalmologists: General physicians, allergists, and neurologists 
have contributed chapters in their respective tields. 

Phe book is beautifully printed and illustrated and has a good index. This 
is of particular importance, since the book will be used as a reference volume 
rather than as a text. Especially noteworthy are certain chapters, 1. e., that by 
Charles Swan on congenital ocular defects fo'lowing maternal rubella and other 
virus infections in pregnaney, and the chapter by Reese and Blodi on the rela 
tion of prematurity to ocular anomalies in postnatal development. ‘The chapter 
by Meadows on endocrine disorders is likewise excellent. There is much infor- 
mation contained in this book which cannot be found in other texts; and, while, 
necessarily, the treatment of the subject matter differs from chapter to chapter, 
owing to the difference in authorship, the book as a whole is very valuable. 
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Physiology of Vision. lritish Medical Bulletin, Vol. No. 1. Price, 
Oxford University Press, 114 5th Ave.. New York, 1953. 


Ever since the last war, when the Medical Research Council in [.ondon recog- 
nized the practical importance of visual problems as they relate to war, the British 
have been paying increasing attention ‘to the physiology of the eye. Thirty years 
ago the Medical Research Council set up a Committee on the Physiology of Vision. 
Perhaps the most outstanding contribution from this was the work of Lythgoe, 
who died at the height of his career. 

\fter the establishment of the Institute of Ophthalmology in London, a research 
department was set up under the direction of Sir Stewart Duke-Elder. Here the 
work of the Committee on the Physiology of Vision is now being carried on. 

This monograph contains papers by some of the outstanding researchers in the 
physiology of the eve in the world. The chief value of such a monograph 1s the 
collection of an outstanding group of papers under one cover, where they can be 
easily referred to. No attempt is made to fit these articles into any sequence which 
could be used as a text, but each is authoritative in its field. Following an introdue- 
tion by Sir John Parsons, the following papers are presented : 


$2.75. Pp. 


Some Problems Concerning the Formation and Circulation of the Aqueous Humour, Hugh 
Davson 
Factors Controlling Ocular Accommodation, EK. F. Fincham 
Che Nature of Refractive Errors, Arnold Sorsby. 
Che Interpretation of Spectral Sensitivity Curves, H. J. A. Dartnall. 
Chromatic Aberration and the Polychromatic Theory, Hamilton Hartridge 
Defective Colour Vision, W. D. Wright. 
Visual Properties Studied by Subjective Measurements on the Colour-Adapted Eye, W 
S. Stiles 
Stimulation of the Retina with Light Fields of Small Size, 1. C. Thomson 
Colour Vision in the Peripheral Retina, Ik \. Weale 
The Absolute Sensitivity of the Eye and the Variation of Visual Acuity with Intensity, 
M. H. Pirenne 
Electric Records from the Vertebrate Optic Nerve, Wo A. H. Rushton 
Physiology of Vision: A Bibliography of British Books and Periodicals, Katherine Tansley. 
It is encouraging to see the emphasis which the British are giving to the 
physiology of vision. For example, in the January issue of the Journal of Physiology, 
which covers the entire field of physiology, five out of nine papers are devoted to 
ocular physiology. 
This monograph can be recommended to all ophthalmologists interested in the 
basic physiology of the eye. 


Rheumatic Diseases: Diagnosis and Treatment. ‘Traut, M.D. 
Price, $20.) Pp. 896, with 192 illustrations. ©. V. Mosby Company, 3207 
Washington Blvd., St. Louis 3, 1952. 


Dr. Praut’s very comprehensive discussion of the rheumatic diseases repre 
sents a laudible effort to compile and organize information on medical musculo 
skeletal diseases. 

The chapter entitled “The Ocular Manifestations of Rheumatic Diseases,” 
by Dr. William FP. Hughes Jr., is of special interest to the ophthalmologist. The 
author gives an excellent comprehensive discussion of the ocular involvement 
associated with generalized collagenous diseases, gout, Reiter's disease, Bechet’s 
disease, rheumatoid arthritis, and Marie-Strumpell disease. The close relation 
ship of certain conditions in the eve, such as seleritis and iritis, to involvement 
of the collagen tissue in an anaphyiactic type of hypersensitivity is emphasized 
in the discussion. 

The treatment of rheumatic and related ocular conditions is well presented, 
with special emphasis on their response to corticotropin and cortisone 
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IKCHINVES OF OPHTHALMOLOGY) 


The bibhography is most thorough. It includes the basic articles dealing 
with the systemic and ocular pathological processes occurring in rheumatic 
diseases, as well as recent reviews of the ocular manifestations. 


Pituitary Chromophobe Adenomas. I}y Jolin 1. Nurnberger and Saul R. Korey 
Price, $7. Springer Publishing Company, New York, 1953. 


In the first four chapters of this book are reviewed the anatomy and the 

physiology of the pituitary gland and its surrounding structures. The authors 

then document the results of the study and treatment of 117 patients with chromo 

phobe adenomas admitted to the Neurological Institute of New York or the 

medical serivees of the Columbia-Presbyterian Medical Center from 1929 to 1948 > 
Since visual symptoms are the foremost of the usual presenting symptoms 

of this condition (47% of the authors’ patients complained first of a defect in 

either the visual acuity or the visual fields), and authoritative monograph on . 

chromophobe adenomas, such as this, is a valuable book for every ophthalmologist 

to have in his library. It is essentially a reference book and admirably presents 

the entire and complex picture which these tumors produce. An excellent bibli 

ography of 533 references is appended. 


Introduction to Geometrical and Physical Optics. I}y Joseph Morgan. Price, 
$6.50. MeGraw-Hlill Book Company, Ine., 330 W. 42d St.. New York 18, 
1953. 


The mathematical treatment of optics is apparently being deemphasized in 
ophthalmology, as witnessed by the appearance of several recent books, such as 
Laneaster’s, which are receiving great popularity. ‘There are some readers, however, 
particularly those of an older school, who feel that this has gone too far, and that 
if for no other reason than mental discipline, geometrical optics should be presented 
to the student of ophthalmology purely from the point of view of analytical geometry 
and caleulus. For those with this leaning the text by Morgan will be welcomed. 
The book presupposes a knowledge of general college physics and analytical 
geometry. The use of the calculus is not essential, but the author has employed 
this treatment in developing his thesis by presenting the noncaleulus development on 
the left side of certain double-column pages in giving the parallel calculus develop 
ment on the corresponding right side of the page. The student who knows the use 
of the calculus thus has the benetit of both developments. 


The author is professor of physics at ‘Texas Christian University, and the 
material represents the content of a four-semester-hour course which he has been 
giving for the last 10 years. The entire tield of optics and the nature of light and 
wave motion are covered. Needless to say, the objective of the book is a thorough 
yrounding in the physics of light and its application to all optical problems, rather 
than any application to the eye, 


Your Child Can Be Happy in Bed. by Cornelia Stratton Parker. Price, $2.95. 
Pp. 275. Thomas Y. Crowell Company, 432 4th Ave., New York 16, 1953. 
The ophthalmologist will find this book for the parents of a child who its 
confined to bed for a time and does not know how to amuse himself. Here are 
over 200 ways to keep a child entertained. While necessarily most of the methods 
involve the use of the eyes, which is generally contradicted in ocular pathology, 
many helpful suggestions are included, such as musical toys and games, pets, and 
books for the parent to read aloud, which help pass the time. A list is given of 
ways to amuse a child, outlined by ages. The book 1s meticulously detailed ; even 
the places where the materials can be purchased and the approximate cost are 
included. ‘The reviewer feels that any ophthalmologist who has children of his own 
would do well to purchase a copy for home consumption, in addition to recom- 
mending it to his patients. This is a sure way to make some mother happy. 


4 
id 
4 
a 
he 


PERISCOPIC 
LENSES 


TOR 
LENSES 


ISN'T IT TIME 
WE BURIED THIS ONE, TOO? 


Optical people the country over are beginning to realize that the six-base lens is a 


dead duck — that advances in lens manufacture during the past few years have 
provided a better, more scientific product for the professional man’s prescriptions. 
Many refractionists have recognized the value of corrected lenses and prescribe 
them regularly. This, in turn, has upgraded professional services in many areas, but the 
big job — that of converting completely to the modern corrected lens — is yet to be done. 
Today's standard in corrected lenses is Orthogon, designed to correct for marginal 
astigmatism below the limits of physiological perception. Orthogon curves are standard 
in Soft-Lite. bn single-vision, Panoptik, ST, Orthogon C. D. F and many other multifocal 
types, Orthogon curves are another point of superiority of Soft-Lite over imitations. 
Isn’t it time we buried the old-fashioned toric lens in favor of the modern standard? 


P.S. There’s one standard that hasn’t changed over 
the past 44 years — Soft-Lite’s neutral absorption! 


a standard, when prescribed in ORTHOGON! 
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Keratoplasty Instruments 


‘Lrephine, Corneal Transplant, 
CASTROVIEJO: 


SPECAL FEATURES 


Vhese trephines have a number of new features : 


1. Abrupt bevel extending from cutting edge 

2. Plunger completeiy fills inside of cutting blade 

3. Stops are curved to adapt to the corneal curvature 

4. One turn of stop moves it 1 mm. for easy adjust 
ment 


Sizes: and 11 mm 
>) small sizes and handle in plastic case $122.50 
4 large sizes without handle in plastic case... 95.00 
Siigle, any size ...Each 20.00 


Trephine, Corneal Transplant, GUYTON 
permanent inside stop 2 mm. from edge. Made 
either for dental engine or Elhott chuck 
handle 


Frephine, Corneal Transplant, KATZIN : one 
piece with adjustable inside stop and forefinger 
plate. Extra blades, same size as instrument 
can be had. Sizes 5 through 10 mm Fach 20.00 


Frephine, Corneal Transplant, PATON new 
model, sizes 5, 6, 7, 8 and 10 mm... -Each 25.00 
Seissors, KATZIN : for corneal graft, to com 
plete the corneal section after trephining. 
Blunt tipped curved end the size of button, 
curved right and left. Spring action....Each 19.50 


Scissors, Corneal, CASTROVIEJO: curved... 20.50 


"DESIGNATES STAINLESS STEEI 


\_ Slorg Justrument Company 


4570 AUDUBON AVENUE ST. LOUIS 10, MISSOURI 
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complete 


Complete Laboratories in 


Minneapolis, Minn. Duluth, Minn. 
Aberdeen, S. D. Eau Claire, Wis. 
Albert Lea, Minn. Huron, S. D. 
Ames, lowa Iron Mountain, Bich. 
Beloit, Wis. Ironwood, 
Bemidji, Minn. La Crosse, Wi “ 
Billings, Mont. Miles City, Mont. 
Bismarck, N. D. New Ulm, Minn. 
Brainerd, Minn. Rapid City, §. D. 
Dickinson, N. D. Rochester, Minn. 

Stevens Point, Wis. 

Superior, Wis. 

Wausau, Wis. 

Williston, N. D. 

Winona, Minn. 


EXECUTIVE OFFICES 
MINNEAPOLIS, MINN. 
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1913 


New! Muscle Test 
DETACHED 
Washable 


* Accurate 20 200 
illiterate E 


q * Printed both sides 


HETERO ~ DISC 6 E fingers point to same edge of opaque 6 x 6 inch 

PATENT PENDING plastic card. Patient can simulate character position of 

distance chart $2.00 

For simultaneous detection of RED & GREEN SPECTACLES 
horizontal and vertical phorias 


and tropias (for children and most adults) 


No confusion to operator or 
patient * Reversible 16mm 


Cross streak image breaks up DBL all plastic frame 


thee * Eliminates tendency 


Rapid check of phoria status te peek thesagh 


with patients’ old glasses and bridge of usual size 
those prescribed 


AUXILIARY LENS 
For AO and B&L Refractor Red or Clear 
TRIAL CASE ACCESSORY O Pp H T H A L M l X 
Specify Type $8.00 4019 OAK AVE. BROOKFIELD, ILL. 


Specialists in ALL TYPES of Plastic and Glass 
Artificial Human Eyes Exclusively 
MADE TO ORDER IN OUR OWN LABORATORY 


Doctors are invited to visit 


REFERRED CASES CAREFULLY ATTENDED 
AND SATISFACTION GUARANTEED 


EYES ALSO FITTED FROM STOCK 
Plastic ov Glass Selections Sent on Memorandum upon Request 
Implants and Plastic Conformers in Stock 


FRIED ano KOHLER, INC. 


665 FIFTH AVENUE NEW YORK, N. Y. 
near 53rd St. Tel. ELdorado 5-1970 


Lorgnon 
$12.50 
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SLIT LAMP APPARATUS 


(after Littmann) 
Made in the U. S. Zone of Germany 


Magnifications: Same Working Distance 


For All Magnifications. 


Enlarged View of New 
Attachment for 
Gonioscopy 


DESIGNED FOR VERSATILITY AND CONVENIENCE 


Independent setting of angle of illumination to microscope axis. 
Slit lamp and corneal microscope at selected angles for joint lateral rotation 


Hruby lens attachment transforms corneal microscope into telescope for stereo oph 


thalmoscopy, hemikinesimetry, slit lamp microscopy of the posterior vitreous humor 
and of the fundus. 


Write For Literature 


See these instruments at our booth R-16 in the Red Lacquer Room, Palmer House, Chicago, during the 
Academy Meeting October 11-16. 


CA REL ZEISS, INC,.. 485 FIFTH AVENUE, NEW YORK 17, NY 


Guaranteed Uninterrupted Repair Service 


6x, 10, 16x, 25, 40%. 
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Pilocarpine and other miotic 
solutions for glaucoma therapy 


sterile isoosmotic where possible 
¢ buffered for maximum stability — + of low surface tension 

quality-controlled ready-to-dispense 

preserved against contamination 


Now Avaiiable 


Pilocarpine HCl %%, 1%, 2%, 4% (in eviate 


(in 7.5 ec, sterile, sealed 
15 ce. sterile, sealed dropper bottles) 


dropper bottles) 


Eserine Salicylate “4%, ‘2% Pilocarpine HCl. 2% plus Eserine Sali- 
7.0 ce. sterile, sealed dropper bottles) cylate %% (in 7.5 ce. sterile. sealed 


Pilocarpine HCl 2% plus Eserine Sali- dropper bottles) 
Note: ISO-SOL Eserine Salicylate solutions will not discolor. 


Write for a descriptive list of all ISO-SOL products. 


THE we. 


130 Flatbush Avenue. Brooklyn 17, New York 
Pioneer specialists in sterile ophthalmic pharmaceuticals 
In Canada: Ranar Co., 1245 St. Catherine St. W., Montreal, Canada 


Most Natural 


Selections sent on memorandum from the most complete group of eyes. Careful 
attention given to all referred cases. 


The Doctor and his patient must be completely satisfied or there is absolutely 
no obligation. 


Of Service Since 1906 


DENVER OPTIC COMPANY 


310 University Bldg. Telephone Main 5638 Denver 2, Colorado 
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ca | Dispensers and makers of fine eyes of plastic and glass. Eyes to fit all types 
| of implants. 
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FEATURES FLEXIBLE RIDING BOW TEMPLES 


The choice of little girl pupils everywhere, ‘‘Missy'’ is now 
available in two eye-catching color groups. 


‘Flirty Missy"’ two-tone colors .. . 


Bronze /Crystal, Dubonnet/Crystal, 
Metallic Blue/Crystal, Cordovo/Crystal, 
Bark Brown/Crystal. 


‘*Missy"’ solid colors... 


Pearl Pink, Pearl Blue, Demi, Blonde, Flesh. Ser. ve 
patient's sake 
e Sold only through your prescription and supply house Prescribe an 


extra pair 
ZYLO WARE corp. (onc tstano cry ny. 
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@ all-fashion FRAMES 
@ classic CASES 
@ precision MACHINERY 


@ sightwise LENSES 


sdttle loss thaw the," Best" 


SHURON OPTICAL CO., INC. 


GENEVA, WN. Y. 


SURGICAL INSTRUMENTS CoO., INC., 
520 FIFTH AVENUE, NEW YORK 36, N. Y. 


LONDON ESTABLISHED 1875 


SCHIOTZ 
TONOMETER 


IN STAINLESS STEEL 
[his instrument is made in strict accordance with the 
revised specifications adopted on March 8, 1952 by 
the Committee on Standardization of Tonometers of 
the American Academy of Ophthalmology and Oto- 
laryngology, and is supplied in a dust-proof case 
which has separate recesses for the Instrument, Test 
Block, Weights, and Plunger. 

As made in our own laboratories it preserves all of its original effectiveness for determining ocular 
tension with a new margin of accuracy, sturdiness, ease of handling and beauty of finish that is 
characteristic of instruments made by Meyrowitz. 

It has been found satisfactory by many Ophthalmologists and meets all the specifications of the 
A.A.O.O. Tonometry Committee. 

Approved by the Electrical Testing Laboratories, it leaves nothing to be desired from the stand- 
point of accuracy. 


Seb In case, with certification, each $55.00 
Oct. 11-16, Booth «79 & 80 
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No medicine show in” lenis Wey— 


Old Gold stars 


with a Treat inslead ofa 
Treatment! 


CTCARETTES 


KING SIZE 


FRED ALLEN, star of 
Old Gold's great new 
television show, 
“Judge For Yourself.” 
NBC-TV Tuesdays, 
10:00 p.m, eastern 
daylight time 


) HETHER you like ‘em King Size or Regular—you'll go for 
the cigarette made by tobacco men, not medicine men. 


OLD GOLD cures just one thing—the world’s best tobacco— Same famous 
to bring you today’s most enjoyable cigarette. 
It’s a smoking treat so refreshing that it has made OLD GOLD Old Gold Blend . 


sales grow at an average rate twice as fast as the entire 


cigarette industry for the last five-year period. Now IN REGULAR 


AND KinG Size! 


So forget all the far-fetched medical claims for cigarettes . . . 
and smoke OLD GOLD for a Treat instead of a treatment. 
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EYE 


Individually Created 


Davio A. GRrossBERrG INC. 


133 EAST 58th STREET NEW YORK 22, N.Y 
WICKERSHAM MEDICAL BLDG. 


sSLawton.:. 


are made exclusively in Germany under conditions most 
favorable to precision workmanship. Each instrument bearing 
the Lawton trademark reflects the skill and knowledge of 
generations of expert instrument makers. 


The Lawton Company offers a complete assortment of correct, 

new patterns, as requested by leading American surgeons. These 

instruments are sold through authorized surgical supply houses 

carrying representative stocks, and are thus made available , 

throughout the country for your selection and immediate service. McLean Capsulotomy Scissors 
The construction of these new 

scissors permits operation in 

Visit your local dealer for further information about Lawton a very small area. When in 

instruments. He is well equipped to give you prompt serted through a small incision 

and courteous service. at the limbus, it will almost 
completely plug the opening 
thus reducing the loss of intra 
ocular fluid) Blades may be ro 
tated to any angle as required 
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Stainless Steel 


425 FOURTH AVENUE, NEW YORK 16, N. Y. 
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—assures you full interpretation of your prescription 


Shown here are most of the lens designs made by Titmus. 
Many are available in absorptive shades of Velvet-Lite, 
Contra-Glare, Crookes and Infra-Bar. 


“Insist on Titmus”’ 


24-HOUR AIR SERVICE. When specified by your supplier we can 


ship stocked lenses by air express, filling orders the same day received 


Titmus Optical Co., Inc., Petersburg, Va. ¥ 


SIX BASE CORRECTED CURVE PROTECTIVE HIGH INDEX CATARACT 
SINGLE VISION SINGLE VISION CORRECTED CURVE 1.70 FLINT SINGLE VISION 


UNIFORM DENSITY KRYPTOK AND TITMUS 'D C.22 
SINGLE VISION CATARACT KRYPTOK AND CATARACT STRAIGHT TOP STRAIGHT TOP 
TITMUS 


STYLE M STYLE N STYLE CT 6 MM 
as. Top 22 « 14 MM 20 » 9 MM 20 » 14 MM TRIFOCAL 


Nf 


“FE 7 MM G 8 MM 28 MM TRIFOCAL OCCUPATIONAL OCCUPATIONAL 
TRIFOCAL TRIFOCAL F & G STYLES KRYPTOK cc 
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The Neu 
HARRINGTON 
TONOMETER 


This is an extremely accurate instrument. 


The dial has three scales, the outer being 
the expanded Schiotz scale, 0 to 20, the 
middle and inner scales being direct 
readings in millimeters of mercury for 
the 5.5 and 7.5 gram weights. 

10 and 15 gram weights are included, 
with conversion table. 


Descriptive leaflet sent on request. 


Fully guaranteed 


PARSONS OPTICAL LABORATORIES 


San Francisco 2, Calif. 


518 Powell Street 


An electromagnetic detecting device that quickly 
and accurately locates metallic foreign bodies, in- 
cluding magnetic intraocular foreign bodies. Metal- 
lic fragments are readily detected from a satisfactory 
distance through intervening bone, tissue and fluids. 
Probing or physical contact with the foreign body is 
not required for detection. 

The thin sterilizable probe provides preoperative 
localization, “pin-point” accuracy within the incision 
and postoperative check. 

Lends precision to foreign body surgery and greatly 
reduces surgical trauma. 


BERMAN LABORATORIES 


534 West 42nd Street New York 18, N.Y. 


[Hide Your 


When a person has his picture taken wear 
lasses, ever notice the reflections on the lenses 
‘hese are “ghost images.’””’ MAY-O-LITE, a Low 
Reflection Lens Coating, reduces reflections up 
to as much as 95 per cent, yet increases light 
transmission. 


Complete Your Professional Service By Adding 


The Best in Sight 
MAY-0O-LITE 


Low Reflection Coating 


MAY RESEARCH, INC., Box 1181, Minneapolis 1, Minn. 
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For Green’s Refractor 
The Phoro-Lenscorometer 


For use with Green’s Refractor to measure 
vertex distance, just clear instrument of 
lenses, place Phoro-Lenscorometer through 
opening, making contact with patient's 
closed lid—and read direct. No comput- 


ing necessary. 


Each $12.75 


DiSPENSING SERVICE 


109 N. Wabash, at Washington 
9th Floor STate 2-5362 


Stereoscopic Cards 
by GUIBOR 


Can be used with the Stereocampimeter, Synopto 
scope, Rotoscope and similar instruments; also with 
regular stereoscope For adults and children 


Set $4.75 


SIMPLIFIED ASTIGMOMETER 


(Lebensohn) 


PLASTIC 
WASHABLE 
“NO COMPUTATION REQUIRED” 


Send for Literature 


EACH $9.75 


OPHTHALMIC 
OPTICIANS 
k SERVICE 


\oO Medical Center Office: 


1920 W. Harrison St., at Ogden 


CHICAGO, ILL. (Formerly Belgard, !nc.) 
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NEVER HAD IT 
$o GOOD 


Ever watch a man choosing something 
to wear? He’s not normally fussy, but 
does insist on two things . . . being 
comfortable and looking like a man. 


He feels exactly the same way about 
glasses which causes us to remark that 
men’s eyes never had it so good as with 
the Browcrest frame. It’s as strong as a 
Muskie, as light as a nine test line and as 


2 8 and bridges 
restful as a pair of old boots. 
from 18 to 26. ‘ 


For most males that’s enough said, but 
if he’s the inquiring type, you can show 
your next patient Browcrest’s four solder J 
point bridge and deep grooved eye wire 
with its smooth joints which are protec- 
tion against lens chipping. As for the 
way Browcrest looks, let him put it on 
and see for himself that it has everything 
he likes. 


(Frotinental INDIANAPOLIS 


Browcrest comes in two colors, 
Mocna and Tortone. Eve sizes range 
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THE NEW EvE-REFRACTOMETER 


Excellent for the objective determination of refractions of the human eye, 
the Rodenstock eye-refractometer permits instantaneous readings of spherical 
and cylindrical refractions including inclination of the axis. 

It bles you to diag objectively problem cases like children, illiterates 
and cases of pin hole pupils, as size of pupil has no effect on efficiency. 


Range from plus 20. OD to minus 20. OD 


> 


KRAHN Rapid-Change TABLE 


By combining two instruments on one table, there is no Moe = _ 
need for the physician or patient to change position during 4 — 
the examination. Simultaneous height adjustment for two 
instruments. 
The instruments are easily movable on rails into working 
position . . . are locked automatically. Sturdy construc- 
tion. Table top is heatproof and acidproof. 
Instrument on left side of table is the Krahn Slit Lamp 
Binocular Microscope, (Model HSE). One-hand control 
lever (joy-stick) for all direction positioning * Combined 
adjustability for Slit Lamp and Microscope with constant 
focus * Same center level for slit and microscope of 
every axial rotation * Hruby lens * Brilliant illumino- 
tion * Sharply defined vertical and horizontal slit * Inter- 
changeable to Binocular Ophthalmoscope. Instrument on 
right is the Krahn Ophthalmometer (Model BE). One- 
hand control lever (joy-stick) for all direction positioning 
* Rapid and accurate measurements by new optical 
technique * Optical readings of refractive values and 
radii * Bright fixation point * Tabo and International 
Schema * Test images according to Javal * Specially 
adapted for Contact Lenses. Range of Measurement: Re- 
tractive power 30-60 diopters. Radii 5.5- 11mm 


AVOIDS ERRORS 
IN MEASUREMENT 
DUE TO PARALLAX 


... KRAHN 


Model Cc 75 MADISON AVE., NEW YORK 16, N. Y. " 
Send catalog on: 
Permits exact measurements of exophthalmos on one or both {_) Rodenstock eye-refractometer 
eyes. Measurements are made by means of angle prisms tome Un 1038) 
which have millimeter calibration and sight marks. Great- () Krahn Ophthalmometer (Model BE) 
est possible reading brightness is assured, as calibrations Krahn Binocular Ophthalmoscope (Model, OFE) 
are protected by plate glasses and silvered on the back. (} Krahn Prism Exophthalmometer (Model C) . 
Prisms are encased . . . protected against dirt and NAME 
de-adjustment. ADDRESS 
L CITY 
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) Hydrochloride (Astra 
merits special consideration by the busy — 
anesthesiologist and surgeon. Profound 
in depth and extensive in spread, its 
well-tolerated effect is more significantly 
measured by the time saved — its 
remarkably fast action, by which so 
a much normally wasted “waiting time” 
XYLOCAINE : is converted. to roductive “working 


-XYLOCAINE? HCL 
(Brand of lidocaine hydrochloride* 


"U.S. Potent No. 2,441,498 


be 
houses as a 4%, 1% or 
multiple dose vials, packed to preferred 
AST 
a TS, INC. WORCESTER, MASS. U.S.A 


89 ALLEN STREET 
ROCHESTER 6, N. Y. 


CRAFT OPTICAL SOUTHWEST, INC. 
ART CRAFT OPTICAL OF CHICAGO, INC ART CRAFT OPTICAL OF THE SOUTH, INC. ART CRAFT OPTICAL OF CANADA, LTD 
ART CRAFT OPTICAL OF NEW ENGLAND, IN ART CRAFT OPTICAL NORTH CENTRAL, INC ART CRAFT OPTICAL INTERAMERICANA, INC 


“ART CRAFT OPTICAL M 


RARER 
THAN A 


PLATYPUS... 


is the surface anesthetic that can compare with 
Pontocaine hydrochloride for dependability, curable 


effect and penetrating power. 


For a great variety of therapeutic and surgical Supplied 


for surface anesthesia 


procedures on the pharynx, larynx, trachea, bronchi 
in ophthalmology . . . 


and the eye, you can rely upon prolonged and es 0.5 per cent solution 


penetrating Pontocaine. in bottles of '2 oz. and 2 oz., 
cnd 0.5 per cent cintment 

in Ye oz. tubes. 

for surface anesthesia 

in rhinology ...as 2 per cent 


Effective in anesthetizing mucous membranes of 


the pharynx, larynx, trachea, bronchi and the eye 


solution in bottles 
cf 1 oz. and 4 oz. 


PONTOCAINE _ | tors nour nerve block ond 


infiltration anesthesia 
HYDROCHLORIDE surgical, diagnostic and 
therapeutic 0.15 per cent 
solution, vials of 100 cc. 
Winthrop-Stearns Inc 


New York 18, N.Y. © Windsor, Ont 
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